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FOREWORD 


A literature survey on The Gyroscope and its Applications was compiled by Dr-Ing. Helmut Sorg and published in December 
1970 (AGARD:Report-582). In a foreword to the report Professor C.T.Leondes stated that its purposes were to offer 
engineers and scientists a listing of books which were readily available, to broaden the knowledge and to prevent a duplication 
of research in the field of gyroscopes. That most useful report is a comprehensive list of all the books which may Se readily 
consulted, but it includes nothing from the patent literature nor anything from the vast store of technical papers on the subject 
that are to be found in the learned journals of the world. 


A complete survey of the whole subject is too large for any one man to tackle successfully. 


In this new report, Mr Frank W.Cousins has worked for fourteen years in the great libraries of London and has produced a 
most scholarly work which makes great inroads into material. the whole of which would take several lifetimes to exhaust. 


He thus carries on the work that Dr Sorg initiated with AGARD and reiterates the belief of Professor Leondes. that it will 
contribute to the broadening of human knowledgc in this difficult, but fascinating subject. The report is in bibliographical form 
which implies that it is a symbol of a constantly-growing organism in a way more closely allied with the subject than any text can 
hope to be. 


Eric R._Laithwaite 
Emeritus Professor of Heavy Electrical Engineering 
Imperial College, London 
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PREFACE 





The purpose of this report is to direct the student of the gyroscope and gyroscopic phenomena to that terra incognita* of 
te’? -.cai literature that resides primarily in the patent literature of Great Britain and the United States of America**, 
augmented by that which resides in the technical journals of each of those nations and those of the U.S.S.R. I have tried to 
review all of the British patént specifications, but I am well aware that there may be some lacunae. i 





Ihave not been able to extend my researches into a complete examination ¢f the patent specifications of the United States 
of America, but where I do record them, and provided they have a number higher than No. 2415067 of c.1947, then each US. 
much deeper field of enquiry. It is the same with the learned journals of the World. each paper will carry a useful bibliography 
and again the fizld of enquiry is remarkably extended thereby. 


Ihave seen all of the entries I have made and I have given the names of the Journals in full to try to save the confusion that 
surrounds the present poor state of bibliography. 


To produce this report has taken fourteen years of research. and [ think I may be aliowed to draw attention to that part that 
deals inter alia with gyroscopic gears. The subject has not previously appeared in any text on gear design, and is to be found, as 
far as I am aware, solely in the patent literature. | offer it here. for the firs: time to a wider audience. 


Frank W.Cousins 
Westminster. 1987. 


* The termis not too extravagant siace The British Library in London holds in excess of twenty two million patent specifications. 


“The research has been primarily in British and American patent specifications and in consequence corresponding foreign patents may 
exist. The reader is directed to study the problem from Derwent Patent No. Family Index which began in c.1974. 


Lobjet du présent rapport est dorienter létudiant du gyroscope et des phénoménes gyroscopiques vers cette “terra 
incognita™* de la literature technique. Celle-ci se trouve principalement dans la documentation concernant les brevets en 
Grande Bretagne et aux Ezats Unis** ct dans les revues et journaux techniques de chacune de ces nations ainsi que de FURSS. 
Je me suis imposé comme tache de passer en revue toutes les spécifications de brevets britanniques. mais je suis conscient du 
fait qu'il pourrait v avoir des lacunes. 


Jen‘ai pas été en mesure d'élargir le domaine de mes recherches afin de présenter une revue exhaustive des specifications 
de brevets des Etats-Unis, mais la ou j'y fait référence — et pourvu quill lui soit attribuée un numero superieur au No.2415067 
du c.1947 — chaque spécification US fournira d’elle-méme un apergu de l'état de Tart pré-existant. Chaque spécification US 
sert donc de référence précicuse & une activité de recherche plus approfondic. Il en est de méme pour Ia literature savante du 
reste du monde. ot chaque communication comporte des références bibliographiques de valeur, qui serviront aussi a élargir le 
champ des recherches de fagon considérable, 


J'ai examiné personnellement tous les documents inclus dans mon rapport ct j'ai cité les noms des différentes revues en 
toutes lettres, en espérant ainsi éviter 1a confusion qui caracterise la situation actuelle médiocre de la bibliographie dans ce 
domaine. 

Le présent rapport représente un travail de recherche de quatorze ans. et je pense quill me serait permis de signaler la 
partic qui traite inter alia des enzrenages gyroscopiques. 


Ce sujet ne parait nulle part ailleurs dans les textes concernant la conception des engrenages, ct 4 ma connaissance, il n'est 
traité que dans [a liticrature des brevets. Je Ic propose, pour la premiere fois, 4 un public plus large. 
Frank W.Cousins 
Westminster 1987 


**Nos recherches ont porié principalement sur les spécifications de brevets britanniques et americains, et par conséquent, il se peut quil 
existe des specifications ctrangeres équivalentes. Nous attirons l'attention du lecteur sur le Derwent Patent No. Family Indéx. qui dated 
c.1974, : 
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Sachkoy G.P. (1978) 

Shatalov M. Yu. (1983) (1981) 





: Sned¢éon LN, (Ed,) 1976 

: (re Coriolis force) — see pages 325 327 408/9 835 587-592 641 ete. 

| re. numerical methods for eigen valuc problems. See pages 500-504. 
‘ : Sobolev V.A. Strygin ¥.V. (1978) 


i Tabor M. (1984) 
Tkachenko ALI. (1973) 


FCO ao 





eye HEKONM MOU paseo 








a ca a 


*Sce Fradlin B.N. & Slyusarenko (1975) 








4 





3. PRECURSORS 
3.1 Earth 
311 Authors 


d'Alembert J. ii (1749) 
Barnard J.G. ix (1857) 
Bohnenberger J.C.F. i (1817/1819) 
Born P. (1976) 
Braunbek W. (1953) 
Brouwer D. (1964) 
Bulgakov B.V. (1969) trans. 1960 p. 174 
Encyclopaedia Britannica 8 (1874) p. 529 (Macropaedia) 
Féppl A. ii (1904) 
Foucault J.B.L.c1852 
Frik M.A. (1971) 
Grammel R. ii (1950) 
Lamarie A.H.E. iii (1852) 
Person C.C. (1652) 
Poisson $.D. (1827) 
Poritsky H. ii (1961) 
Quet J.A. (1852) 
Routh EJ. (1884) 
Wiebelitz R. (1955) 
Woolard E.W. (1953) 
Worms H. (1862) 
Wrigley W. et al (1969) 
Ziegler H. ii (1962) p. 151 


3.2 ‘Planetary & Stellar Bodies 
3.2.1 Authors 


Born P. (1976) 

Duda J.P. (1960) 
Elliot J. (1856) 

Julian, W.H. (1987) 
Kalitzin N. St. (1960) 
Novoselov V.S. (1959) 
Pickering W.H. (1905) 
Pignedoli A. (1945) 


3.3 Atomic and Molecular Structure 
331 Authors 


Abregam: .4. Saunders B.G. (1974) 

Bloch F. (1946) 

Bloch F. Hans-n W.W. Packard M. (1946) 
Bloch F. Siegert A. (1940) 

Fliigge S. (1956) (1957) (1959) (1961) 
Diamond R.M. Stephens F.S. (1984) 
Kirchner F. (1955) 

Kruger F. von (1955) 

Stirling G.C. (1978) 

Wangsness R.K. Bloch F. (1953) 


352 U.K. Patent Specifications 


1341865 1373066 
1341866 1373967 
1344084 1425236 
1345848 2027214 


1360641 
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3.4. Diptera and Strepsiptera 


Fraenkel G. (1939) 

Fraenkel G: Pringle J.W-S. (1938) 
Meredith F.W. (1949) 
Pflugstaedt H. (1912) 

Pringle J.W.S. i.ii (1948) (1957) 
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4, THE TOP 
4,1 General 


4.1 Authors 


Campbell R.W. (1959) 
Crabtree H. (1909) 
Gould D.W. (1975) 
Gray A. i (1904-1905) 
Johnson V.E. iii (1911) 
Pars L.A. (1965) 





Sec The Tu 36 Feb 1930 p. 15 


Walker G.T. (1896) 
4.2 Behaviour 


4.21 Authors 


Arkhangel'skaya M. Yu. (1981) (1982) 


Beeckman I. (1604-1634) 
Campbell R.W. (1959) 


Colwell R.C. Fullmer L. i (1938) 


Hugenholtz N.M, (1952) 
Klein CF. (1897) 
Markhashov L.M. (1980) 
Maxwell Clerk J, (1857) 
Morris J. (1950) 
Motorina NN. (1985) 
Perry J. (1890) (1919) 
Resal A.H. (1893) 
Samsonov V.A. (1981 
Stamkart FJ. (1854) 


43 Types 
4.3.1 Authors 


Amold VL. (Lagrange’s Top p. 148-153) 


Braams CM. iii (1952) 
Christy R.W. (1956) 
Clerk-Maxwell J, (1857) 
Cohen RJ. (1977) 


Colwell RC. Fullmer L. ii iii (1935) (1936) 


Dailey H.B. (1900) 
Dresden D. (1951) 
G.M.H. (i892) 


Gray J.G. (Blondin Tops) (1934) p. 17 


Gray J.G.ip.413 414 ivp.2 
Harcourt-Smith C. (1930) 
Haringx J.A. (1952) 
JJ.5396) 


McBain J.W. O'Sullivan CM. 


Neher V.A. (1962) 

Schuh P, (1953) 

Synge JL. (1952) 

Var Kampen CEA. (195 1) 
Van Rhijn G. (1951) 


Celis 


Astapov LS. (1980) 
Bondi H. (1986) 
Crabtree H. (1909) 
Karapetian A.V. (1981) 


(1953) 


28 Fig.4 (c. 1912) 


Lindberg .E. & Longman R.W. (1981) 


Pascal M. (1983) 
Walker J. (1979) 
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43.2 G.B. Patent Specifications 
No Entries 
43.3 U.S. Patent Specifications 


3783550 
4200283 


4.4 Serson’s Gyroscopic Sextant and Improvements 
44.1 Authors 


Anon (1905) 

Baule A. (1890) 

BJ. (1754) 

Favé L. (1904) 

Fleuriais G.E. (c 1886-1960} 
Gruey LJ. iv 1888 
Heinrich G. von iii (c1951) 
de Jonquieres i ii (1886) 
Roosenburg L. (1909) 
Short J.(1751) 

Swinbume J. iii (1915) 


ddl Authors 


Anon (1905) 

Baule A. (1890) 

BJ. (1754) 

Favé L. (1904) 

Fleuriais G.E. (c 1886-1900) 
Gruey LJ. iv 1888 
Heintich G. von i ii (¢1951) 
de Jonquieres i ii (1886) 
Roosenburg L. (1909) 
Short J.(1751) 

Swinburne J. iii (1915) 


44,3 US. Pateni Specifications 


705702 1435580 1989826 
791983 1666721 2470773 
1192532 1857736 2871705 
1310862 1984859 


45 Mathematical Investigations into its Behaviour 
4.51 Authors 


Anon (1978) 

Arnold V.1. (1978) (sleeping tops and fast tops p. 154-159) 
Barnard J.G. ii (1857) 
Beeckman 1. (1604-1634) 
Braams CM. (1952) iii 
Chapman H.W. (1903) 
Clifford W.K. (c1880) 
Coniensou P. (1962) 

Dewar T.L.11i (1896-1597) 
Elfimov VS. (1974) 

Finck M. (1850) 

Fokker A.D. (1941) (1952) 
Ford G.W. et al (1977) 

Galiop E.G. (1904) 

Greenhill A.G. & Dewar TL. iii 
H.T. (1837) 

Hugen"toltz N.M. (1952) 
Isaeva LS. (195°) 
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Jellet JH. (1872) 
Jouffret M. (1874) 

Kane T.R. Levinson D.A. 
Klein F. (1897) 

Koenigs M. (1891) 
Markeev A.P. (1984)* 
Resal A.H. (1893) 

Routh BJ. (1884) 
Smimova E.P, (1975) 
Smith A. (1839) 

Sobelev S.L. (1954) 
Stefanini L. (1979) 
Stewartson K, Ward G.N, (1959) 
Swinburne J. (1915) 
Vakhaniia N.N. (1965) 


4.6 The Top in Relation to Molecular Quantum Mechanics 
4.6.1 Authors 


Casimir H.B.G. (1931) 

Epstein P.S. (1919) 

Kronig R. and Rabi LI. (1927) 

Kruger F, von (1916) 

Laporte O. (1933) 

Planck M. (1936) 

Reiche F. and Rademacher H. (1926-1927) 
Verbrugge F. (1953) 

Wang S.C. (1929) 


4.7 Very High Speed Rotors 
4.7.1 Authors 


Beams J.W. (1930) (1933, (1947) 

Colwell R.C. Hal! NL. (1935) (1936) 

Girard P. Chukri Ch. (1933) 

Herriot E.J.C. & Huguenard E.A. (1927) (1925) 
Pickels E.G. Beams J.W. (1935) 


4.7.2 U.K. Patent Specification 


250207 
4.8  Tippe Top 


4.81 Authors 


Braams C.M. iii (1952) 
Colwell R.C. Fullmer L. (1938) 
Delcampo A.R. (1955) 
Dresden D. (1951) 
_ Fokker A.D. (1952) 

¢- Haringx J.A. (1952) 

Hart J.P. (1959) 

Hugenholtz N.M. (1952) 
Isaeva LS. (1959) 

Jacobs J.A. (1952) 

O'Brien S.J. Synge JL. (1954) 
Parkyn D.G. (1936) 

Pliskin W.A. (1954) 

Samsonov V.A. (1981) 

Schuh F, (1953) 

Synge JL. (1952) 

Van-Kampen CFA. (1951) 
Van-Rhijn (1951) 

Walker J.(1981) 
———— 
“(Extensive bibliography) 
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4.8.2 G.B. Patent Specifications 


653172 
656540 


4.8.3 U.S. Patent Specifications 
1644182 


2332507 
2700246 





4.8.4 Germé.: Patent Specifications 


811096 
889574 


4.9 — Toys. Tops 


4.9.1 Authors 


No Entries 
4.9.2 G.B. Patent Specifications 
1026-1854 15004 11214 963-1903 
806-1858 6359-1887 16572 14329 
2820-1861 12058 24143 17349 
676-1862 16705 5082-1895 18222 
754 7338-1888 11199 3697-1904 
2643 11126 12181 17640 
1129-1863 11733 12267 25293 
119-1866 11955 12286 6858 
2765 14190 15609 28000 
3308-1868 15194 15796 28602 
322-1869 15717 16974-1905 
150-1870 16787 19328 5860-1906 
1933 17211 19675 9496 
3155 18907 20651 16228 
3077-1872 3025-1889 24001 21921 
{ 1229-1873 7018 1044-1896 25696 
] 2832 14202 12265 4114-1907 
i 204-1878 576-1890 12917 11915 
t 3533 4385 19342 20102 
} 2799-1879 4814 22904 20413 
; 5031-1880 9629 1070-1897 25783 
' 50-1881 14713 10426 10174-1908 
200 6290-1891 25401 19146 
4934 8686 9410-1898 25732 
4748-1882 12090 10332 5109-1909 
946-1883 13480 11923 7591 
1287 13806 15814 8197 
3324-1884 15717 16092 13225 
5135 2827-1892 22759 29144 
: 5597 4453 2655-1899 11705-1910 
7 ; 12671 4920 14264 13321 
s4by 6687 14770 17210 
16432 6818 24211 18998 
2752-1885 $139 24639 24409 
¥ 9890 10491 25327 10572-1911 
10471 13868 3028-1900 "8749 
10944 18997 5998 20686 
12597 6329-1893 18966 29092 : 
13049 9283 7899-1901 3292-1912 3° 
14669 16246 $020 3511 : 
3207-1886 19222 18490 18891 ; a 
717 21457 20170 22886 i s 
9978 8142-1894 6632-1902 23640 bes gal 
10941 8488 11261 $172-1913 gS RS SF 


12695 5096 17654 19583 















































6404-1914 286625 545662 1008765 





2746-1915 290596 386825 1015000 
15289-1915 292899 588016 1047915 
103381 295542 588285 1054476 
106238 301791 590795 1082529 
124653 316510 599359 1111799 
132470 356875 610235 1123177 
136741 371455 611947 1143706 
140142 390512 634937 1150817 
150621 401170 644103 1181333 
155638 404772 653172 1228917 
156856 411923 656540 1235153 
160944 413525 656951 1240017 
173096 416208 666803 1250360 
179813 420086 670873 1255715 
189941 420931 698082 1256545 
190896 429563 702554 1262394 
192019 442452 780571 1281045 
194714 444352 806488 1310243 
201657 447750 861674 1402126 
223834 457390 870242 1432854 
266208 472000 877184 1370304 
284936 472387 943314 

286577 545511 974588 & 


4.9.3 U.S. Patent Specifications 


76572 999247 1546451 2762162 
78745 1011202 1567405 2794644 
182696 1022236 1571901 2879066 
346921 1098895 1575264 2945696 
459832 1161552 1579341 3036836 
465578 1188488 1587127 3137966 
481830 1321589 1595611 3143347 
514995 1351630 1610530 3287846 
607552 1363718 1629326 3330067 
645858 1374243 1687239 3370377 
667794 1395261 1699984 3858348 
680957 1435580 1780547 3863925 
698286 1451818 2023297 3879887 
755446 1452618 2039819 3906660 
814962 1469151 2145608 3933356 
884975 1475975 2311453 3936974 
897137 1501276 2332507 393960! 
918545 1529263 2493834 3945146 
919349 1535502 2573916 3959917 
925479 1545860 2583805 
929669 2639921 
4.9.4 German Patent Specifications 
112267 297867 448328 511362 
117459 329819 452611 515587 
130596 335286 452727 520594 
144350 340701 453968 520595 
175398 358677 459802 541532 
176129 360879 459803 561477 
180277 361938 463404 $61942 
205487 366075 466026 561970 
217669 372556 466068 568743 
219748 372701 468160 573009 
229662 395136 469000 575524 
232113 398148 469266 "§82363 eee 
323609 400607 472274 589369 oe, aE 
234248 433944 470380 610354 oe - 
234366 434907 475730 610443 
: 257709 ~~ 436105 485414 612144 : 
268813 441693 495927 - 613285 
280768 443788 499501 Z 
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Musical Tops 





101681 596183 913276 1074460 i 
283126 1040434 932174 1084182 ; 
238236 1040435 941774 1094:71 
304516 1144635 1014006 1104411 
309568 657112 1005881 1113403 

: 345547 811096 1009079 1152048 

: 382364 889574 1035549 1180291 

i 591566 911715 1040952 1265634 

: Colour Tops 

: 191183 358180 

: 203784 390262 

i 213915 416057 

i 282340 485415 

: 343911 594779 

| Water Top 

| 461033 

| Pistol Firing a Top 

! 

! 

7 4335943 

i 437765 

; 448180 

: 551660 

589170 

j Plural Tops 

i 117072 1217250 1912512 2018444 

‘ 227768 1265634 1931733 2020596 
339390 DT1478328 1948509 2024435 
382584 1603214 1949852 2105688 

: 391528 1703160 1957003 2129483 

: 400876 1728035 1962020 DT2361232 

: 435645 1816474 2011999 DF2532082 
1213323 
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5. THE DISCOVERY OF THE GYROSCOPE AND RELATED PHENOMENA 
5.1 General 


SLI Atuhors 





Bogaert E.W. ii (1854) 
Pearson E.B. (1954) 


Poggendorff's Biographische — Literarisches Handwérterbuch zur Geschichte der exacten Wissenschaften 
1. A-L. Leipzig 1863 


rg. Frisi, Paolo (1728-1784) p.806 
re. Laplace, Pierre Simon. Marquis de (1749-1827) p.1375 


Wrigley W. Hollister WM. (pages 85-89 re chronologically oldest 
Denhard W.G. (1969) gyroscopes and mathematical analysis) 


5.2 Bohnenbderger J.G.F. iii (1765-1831) 
3.21 Authors 


Dailey HB, (1901) * 
Person C.C. (1852) 


“This contains a reference to Bohnenberger apparatus driven by static electricity 


5.2.2 G.B. Patent Specifications 





28418 of 1916 

5.3. Lamarle A.HLE. (1806-1875) 

5.3.1 Authors 

for Life of Lamarle see, TILLY. JH. de (1879) 
5.4 Johnson W.R. (1831) (Rotoscope) 
5.5 Foucault J.B.L. (1819-1868) 

SSA Authors 


Bamard J.C. iii (1874) 

Bertrand J.L.F. (1856) 

Emanuelli P, (1925) 

Fuchs A. and Katzmayr R. (1910) (see p1578) 
Gruey LJ iii (1878) 

Guyor E. (1888) 

Janne H. (1911) 

Quet J.A. (1852) 
Sire G.i (1858) : 
Stoffaes M. (1884) 

Villarceux ¥. (1855) 
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THE EARLY GYROSCOPE 


be ht ae ™ 


6.1 General 
6.2 Pliicker’s contribution Pliicker J. 1801-1868 
6.3 Jacobi's contribution Jacobi M.H. 1804-1874 


6.4 Magnus’ contribution Magnus H G. 1802-1870 


6,5 Fessel’s contribution Fessei F. 1§21-c. 1860 

66 Kelvin’s contribution Kelvin Baron (William Thomson) 1824-1907 
6.7 Gilbert’s contribution Gilbert LP. 1832-1892 

6.8 — Sire’s contribution Sire G.E. 1826-c. 1891 

6.9  Gruey's contribution Gruey LJ. 1837-c. 1888 

6.10  Trouve's contribution Trouvé G. {c.1890) 


6.11 Hopkins’ contribution HopkinsG.M. = (c.1890) 


6.12 Sperry’s contribution Sperry E.A. 1860-1930 





6.13 Sonya Kovalevsky’s contribution — 
0.1875 


6.14 Early Patents (Before 1906) 

6.2 Pliicker J. 

6.2.1 Authors 

See. Poggendorff J.C. Handworterbuch. Leipzig. 1863 (M-Z)p475 

See Encyclopacdia Britannica Micropaedia 8 (1974) p49 

for obituary by CLEBSH. R.F.A. Sce Abhendlunger der K Gesellschaft der Wissenschaften zu Gottingen 16 (1871) 
Sce. Isis. Internationai Review devoted to the History of Science 19 (1933) p170 

6.3 Jacobi M.H. 


631 Authors 


Pavlov V.A. iii See Finn B.S. re Jacobi Dictienary of Scientific Biography Scribner (1973) 7 p35 
Taylor W.C. (1841) 


6.4 Magnus H.G. 
6.41 Authors 


See. Poggendorff J.C. Handwérterbuch Leipzig (1863) M-Z p14 
See. Kauffman G.B. re. Magnus Dictionary of Scientific Biography Scribner (1974) 9 p18 


6.5 Fessel F (1821-2) 
6.5.1 Authors 


See Poggendorff J.C. Handworterbuch Leipzig (1863) A-L p.741 
(1896-7) A-L p.440 


® 
z 
£ 
= 
é 


Pliicker J. (1853) 
Wheatstone C. (1854) 


6.6 Lord Kelvin (Thomson W,) 
6.6.1 Authors 


See Poggendorff J.C. Handworterbuch (1926) L-Z p.1254 
(1940) $-Z p.2655 
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Gray A. iii (1915) 
Thomson W iii (1875}1377) 


6.7 ‘Gilbert L.P. 

6.71 Authors 

See Poggendorff J.C. Handwérterbuch (1904) A-L p.498 

Bulgakov B.V. v (1960) see p.77 (Gilbert's Barygyroscope) 

Greenhill A.G. iii (1914) See p259 

68 SireG.E. 

6.8.1 Authors 

See Poggendorff J.C. Handworierbuch (1897) M-Z pi252 
(1904) M-Z p1400 

Sire G.E. iii iii iv v (1826-1891) 

69  Gruey LJ. 

6.9.1 Authors 

Gruey LJ. iiiiiiiv v vi (1837-1888) 

6.10 TrouséG, 

6.10.1 Authors 

Barral G. (1891) 

Durand-Gréville E. Chronique c.1890 

L'Electricien Revue Générale d'Electricité 14 (1890) p844-847 

The Electrical Engincer Sept 13 (1890) p232 

F. (1890) 

Trouvé G. iti (1896) 

6.11 HopkinsG.M. 

6.414 Authors 

Durant E (1905) 

Hopkins G.M. (1890) 

Peckham W.C. (1905) 

6.12 Sperry E.A. 

6121 Authors 

Sperry E.A. iiiiii iv v vi vii vili ix x xi xii 1910-1913 

Hughes TP. (1971) 

Huntsaker J.C. (1955) 

6.13 Kovalevsky S. (1875)* 

613.1 Authors 

See Kramer E.E. (1973) 


Tabor M (1984) 
Polubarynova-Kochina P, (1957) 





*Altemativé spelling Kovalevskaya 


See Buchwald JJ. on Thomson W. Scribner's Dictionary of Scientific Biography 13 (1976) p.374-388 
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1866 


1868 


1869 


1874 


5 Pfersdorff C. 


917 Smyth CP. 


1437 Bellford AEL. 


1184 Smythies 7.K. 


2159 Bosworth LA. 
2676 Garvey B. 


806 Gorham J. 


2220 Brooman R.A. 


676 Tothausen F. 


754 Beaumont AA. 


754 Escalier JA. 
2643 Hirsch H. 


1129 Gedge WE. 
3231 Winans WL. 
3231 Winans T. 


119 Brooman R.A. 
2765 Abel C.D. 


3308 Blanchon F_A. 


322 Bate H. 
3707 Bessemer H. 


150 Bussey G.G. 

553 Bessemer H. 
1559 Bessemer H. 
1380 Bessemer H. 
1742 Bessemer H. 
1933 Bussey G.G. 
3135 Clews J. & F. 


3077 Fenby J.B. 


1076 Bessemer H. 
1229 Péean LMR. 
2832 Péan LMR. 


3274 Bessemer H. 
3552 Gray 1M. 


3533 Wier M.A. 


1879 


1886 





2799 Eckhard: T. 
3795 Silver T. 


5031 Biggs .C. 


50 Wrigley T. 
200 Imray J. 
4934 Wier MA. 


946 Lake WR. 
1287 King A.A. 


3135 Hall W.H. 
6842 Falkner V. 
8394 Pit S. 

8597 Martin G. 
13671 Britain W. 
13459 Dobson AJ. 
16432 Bishop R.H. 
16432 Parr E. 


2752 Whiteley J. 
9890 Newson J. 
10471 Whittuck WS. 
10944 Parr E. 
12597 Leech AA. 
13049 Cole G. 
14669 Duncan WH. 


3207 Heinrich E. 
7717 Sambrook JH. 
9978 Stead J. 
10941 Fischer G. 
12695 Pascail J. 
13162 Packard E. 
14208 Tower B. 
15004 Browert A. 


6359 Lutticke GF. 
12055 Cole G. 
16705 Valda AH. 


1162 Griffin E.c. 

7338 Jewell F. 
11126 Butlin W.C. 
11733 Briggs OP. 
11955 Fischer G. 
14190 Jewell F. 
14190 Cole G. 
15194 Hill W.& 1. 
13717 ColeG. 
15717 Jewell F. 
16787 Bennett LF. 


17211 Dickinson HLY. 


18907 Duff J. 





1 lb 














i 

I 16 

| 

i 1889 

oe 1890 

i 

1891 
1892 
1895 
1894 


* Similar to Bohnenberger's originel device. 


**Similar to Serson’s famous gyroscope sextant. See also GB. Patent sv ecification 3785 of 1907. 


1122 Hunt E. 
3025 Jones A.S. 
4117 Packard E. 
7018 Cole G. 
14202 Fischer G. 
20220 Tower B. 


1031 Peichl J van 
576 Gill CE. 

4385 Oakley F. 

4814 Auras G, 

4814 Wilke P. 

7407 Huntington F.A. 

9629 Pilkington R. 

9809 Lake H.H. 
14713 Horn W.W. 
19886 Maxim HS. 


6290 Saunders T. 

8686 Cairns S. 

9437 Peichl J van 
12090 Brown J.L. 
13480 Crosby G.G. 
13480 Knight H. 
13806 Quine R.H. 
18717 Andrews J. 
20228 Noble P.c. 


2827 Lehmann E.P, 
4453 Gozzard A. 
4920 Dencéde A.V. 
6687 Pilkington R. 
6818 Gray J. 
8139 Imray O. 

10491 Hall E. 

13868 Hall E. 

18997 Parsons LF. 


6329 Green A.G. 

9283 Adam C. 

8500 Atkinson E.H. 
16246 Heinrich E. 
16246 Houfer H. 
19222 Humphries A. 
18133 Justice P.M.** 
21457 Shackleford J.H. 
21457 Brown H.E. 


8142 Cave J.A. 

8488 Clarke J, 

9096 Coifin H.R-T. 
1121 Thomson W.P, 
16572 Barnes S. 


22296 Obry L. 
19824 Bradley P.B. 
24143 Erhard S. 


1895 
5082 Lane J. 

11199 Murgatroyd WJ. 
12181 Howard J.B. 
12267 Barus C. 
12286 Waters R.B. 
15609 Bishop HR. 
15796 Wier M.A. 
19328 Boyum J. 
19675 Brockman L. 
20651 Cyngell CE. 
24001 Avery W. 
24001 Venables J. 


1896 
1044 Weir M.A. 
12265 Hawkings W.H. 
12917 Gregory E. 
19342 Thompson W.P. 
22904 Rayner E S. 


1897 

1070 Lehmann E.P. 
10426 Herbert A.G 
10426 Baker E.R. 
12169 Jones A.E 
18036 Lusty F. 
25401 Haddan R. 
23683 Kaselowsky E. 


1898 

9410 Faber A.C. 
10332 Croft J.P. 
10332 Coomber G. 
11923 Edwards E. 
15814 Risbrough E.W, 
16092 Theiss W. 
15092 Nagel A. 
20666 Whitehead J. 
22759 Collins J. 
25737 Tower B. 


1899 
2655 Thompson W.P, 
3587 Overklift J van 
14264 Boult AJ. 
14770 Wallace J. 
24211 Gustine FJ. 
24211 Walshe B.T. 
24639 *Thompson W.P. 
25327 Potect A.E. 
25327 Lobb JW. 


Note many of these early paterts are to various kinds of top. 
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7. THEFREE GYROSCOPE 


























7.1 The free Gyroscope 
(Free motion of the Gyroscope) 


ZLI Authors 


Okuner B.N. (1951) 

Pel'por D.S. (1958) 

Zhuravlev V.F. (1973) 

Wrigley W Hollister W.M. Denard W.G. (1969) p.264 re Limited ‘Free’ 
Gyro. 


712 See G.B. Patent Specifications 


$8189} 

892453 page 2 lines 3-14 
1213407 

1284195 

1399607 


713 See U.S. Patent Specifications 


2934960 
3077785 
3142183 
3226984 
3260122 
3354726 
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8. GYROSCOPIC PENDULUM 





8.1  Gyroscopic Pendulum 
(Pendulous gyroscopic systems) 


8Li Authors 


Andreev V.D.i (1965) 
Arnold RN. & Maunder L. ii p306 (1961) p339 p129 
Bocharov AF. etal (1985) 
Bodewadt U.T. (1940) 
: Bulgakov }3.V. ii (1946) 
; Bulgakov B.V. iv v 1939/1960 (pages 11.21.47.88.200) 
: Chelnokov Yu. N. (1983) 
Corset M (1973) 
D.GS, (1839) 
Gray JG. v 1934 
Gruey LJ. ii (1878) 
Gruey LJ. v (1879) 
Firdlender G.O. and Kozlov MS. (1961) 
Ishlinskii A. Iu. i. iv, v. (1956. 1957. 1957.) 
Ishlinskii A. Yu etal (1985) 
Karpachev. Yu. A & Korenevskii D.G. (1979) 
Klimov D.M. iv (1964) 
Kolmanovskii V.B. (1976) (see example 2. p736) 
Kondorskii I.D. (1970) 
Koshliakov V.N, viii (1975) 
Kukhlento Al (1971) p267 
Kuznetsov V.M. etal (1985) 
Merritt E. (1897) 
Savet P.H. (1961) 
i *Schuler M. ii (1923) p84 
*See U.K. Patent Specifications 





108677 
221200 


See US. Patent Specifications 


1480637 i 
1733058 
Tkacher LI. (1949) i 
Trayner B.T. (1977) ‘ 
Vol'fson G.B, Rivkin SS, Til. A.V. (1973) ' 
Wrigley W. ct al (1969) (p1 19-126) (p210-229) 
8.1.2 G.B. Patent Specifications 
11864 of 1913 220726 615734 945302 
23001 of 1913 229403 640562 1428908 
8760 of 1915 275649 664515 2036311 

%, 113659 291047 707446 2056062 
125090 382343 752828 2111202 
126395 371235 808447 a 
133067 398311 911842 


10255-1915 
105753 


Pendulums damped by gyroscopic action . 
4131-1912 131979 5 
2294-1913 243316 ; 
8760-1915 641360 
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3011350 
3162052 
3172213 
1880994 3229376 
1906719 4266431 
1940387 4648284 
; 2432430 3 
See German Offentegungsschrift 1941808 ; ‘i 
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9: THE DIRECTIONAL GYROSCOPE 


91 
911 Authors 


Firdlender G.O. and Kozlov MS. (1963) 
Graiimel R. (1950) Vol 2 p189 

Leqiioc S. etal (1973) 

Riethmiiller H. (1978) 


9.1.2 G.B. Patent Specifications 


411921 71895 518846 579991 
434364 475321 525698 599248 
437791 477012 549572 601964 
453238 479243 550769 790019 
453259 479279 365246 1513770 
463332 495431 568692 

463396 507407 576524 


9.1.3 U.S. Patent Specifications 


See. 3559493 
1096253 
2315216 
3321980 
2451230 
4483207 
4558604 


Directional gyroscopes — 
Erecting torques applied by ball, globuies and like solid and liquid masses 
moving under gravity. 


645896 921562 
802340 924744 
808075 1297429 
829169 

831336 


Directional gyroscopes — 
Erecting torques applied by eddy currents 


359071 
740796 


Directional gyroscopes — 
Erecting torques applied by electric motors 


395990 777021 997469 1278894 
601656 802340 1019343 1297429 
623356 808075 1030706 1484793 
6458596 829169 1058291 1491953 
654658 921562 1095131 1497065 
680944 924744 1111676 1313770 
729672 935976 1126463 1579920 
751018 964763 1225674 


Directionel gyroscopes — 
Erecting torque applied by magnetic effects 


549572 
566887 
630657 
713357 
740796 
1029012 







































































Directional gyroscopes = 
‘Erecting torques upplied by unclassified means 





1010343 

1058780 

1207660 

1225074 

Directional gyroscopes — : 
Unclassified features of 
29082-1912 422116 839024 1379642 

129724 497584 862065 1428908 

132839 499861 1055334 1486189 

173541 559895 1083157 1513770 

213791 582329 1111676 1579920 

303245 654658 1278794 2002116 

303817 681926 1330550 2107460 

333874 

Directional gyroscopes — 


With means for re-setting gyroscope (other then scale only) 


129724 471835 777021 
419816 477012 886728 
434364 479243 1111676 
464263 497584 1456883 


471217 521166 
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10. | GYRO VERTICAL GYRO HORIZON 
10.1 Function and Basic Arrangement 
10.1.1 Authors 


Amold R.N. Maunder L. (1961) Chapter 12 P. 306-343 
Bulgakov B.V. and Roitenberg Ya N. (1948) 
Burdakov S F. (1971) ; 

Firdlender “3.0. and Kozlov MS. (1963) 

Kliger LI. Parusnikov N.A. (1966) (see pages 122-125, 210-229) 
Hector F. (1968) 

Monaco SJ. et al (1978) (note gyroless systems) 

Pinelis R.G. (1970) 

Rivkin S.S. Tyumeneva G-V:(1974) 

Roitenberg E. Ya. ii (1946) 

Wrigley W. Hollister W.M: Denhard W.G. (1969) 


10.2 Errors 
10.21 Authors 


Boichuk OF. iii (1962) 
Chelpanov LB. ii (1962) 


10.3 G.B. Patent Specifications directed to the gyro vertical in general 


18133 of 1893 417185 555177 
4891 of 1914 421079 356264 
3318 of 1915 435353 558276 
13280 of 1915 435355 558684 
14032 of 1915 437861 565599 
108677 441130 570242 
123438 441439 573251 
127703 462826 573710 
128345 463332 573743 
129727 464193 575164 
130143 470311 575281 
130697 473148 577209 
133714 474629 579822 
141477 486315 580248 
147062 492184 581750 
151154 492670 582301 
161595 492707 583068 
173839 301945 584147 
177772 502402 590682 
186655 504726 591400 
193397 512355 592500 
221006 317587 593963 
221200 522207 598470 
239043 525876 599607 
264117 528569 599665 
274268 530549 601447 
274980 534870 603427 
281694 335160 603711 
291047 537137 605058 
315966 538547 603955 
316380 542565 607349 
322098 542963 607353 
344239 545284 608782 
345127 345694 608831 
361836 346504 610554 
364625 548190 612507 
379134 548376 612608 
390410 549572 615734 
393695 351079 617055 
401039 331245 619939 





415277 552554 619945 
416813 553344 619960 








620149 
621018 
623078 
623080 
624408 
624564 
625288 
626634 
626635 
629364 
63394. 
633954 
636545 
637993 
639803 
650562 
640632 
641360 
643613 
643749 
645332 
628492 
651261 
655536 
655823 
656889 
666930 
660208 
664065 
666432 
666615 
668310 
671411 
675048 
675860 
678242 
678768 
$82528 
683777 
686862 
698295 
701385 
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707660 =~ 463750 863457 
712888 ~ -772005 863458 
716779 777021 871147 
717349 776845 876865 
720220 777698 878891 
724428 777818* 882321* 
726627 184473 911842" 
726849 790019 917168 
726890 790031 942060 
729518 791556 944828 
729946 798107 945302 
731737 801550 960818 
733024 805947 990701 
734148 808447 990740 
737236 821416 996283 
740681 821417 1009506 
741773 824191 1034135 
741960 826418 1040004 
745186 834724 1042940 
747621 835650 1049794 
751018 842901 1065624 
751148 843446 1108293 
752828 854506 1108614 
753258 856685 1126463 
TE3533 860171 1126611 
760251* 863456 1134273 


10.4 U.S. Patent Specifications directed to the gyro vertical in gencral 


2378858 2595268 2999390 
2411087 2786357 3077787 
2492992 2893248 3272017 
2505021 2919586 3285077 
2515200 2945381 3466935 


10.5 G.B. Patent Specifications directed to Erectors for the Gyro Vertical 


130697 588537 660208 
132944 591626 661816 
166800 591768 671861 
441130 593733 678768 
441439 597282 682528 
490724 601444 686862 
492670 601656 706494 
492707 602235 718124+ 
517587 603158 734148 
538574 604224 737534 
355321 604734 755326 
359979 606595 756504 
360478 611004 761521 
564484 619945 794508+ 
373061 619960 798336 
573743 620149 802340 
573772 623356 808075 
376524 633954 811036+ 
580248 636123 814919 
583902 649276 829169 


10.6 GR. Patent Specifications directed to Inclinometers 


134234 246741 393695 
136168 309150 426185 
140482 309546 442911 
145460 341519 445586 
143465 351672 463114 
160316 392163 471093 





* (A teaching dissertation with mathematics!) 


1157966 
1162305 

1162318 

1166692 
1172441 

1197253 
1207336 
1231069 
1244549 
1247785 
1270567 
1284700 
1297429 
1301781 
1346558 
1411201 

1477603 
1506180 
1513770 
1536316 
1536344 
2023817 
2031149 
2066952 
2155632 


3604275 
4158312 
4197655 
4088031 
4297905 


831336 
842089+ 
844535+ 
847964 
852591 
892050+ 
896378 
911871 
919386+ 
930317 
964763 
1042940 
1108614 
1126463 
1137523+ 
1162318 
1243236 
1398905 
1398906 
1405275 


471895 
473688 
475097 
485043 
485044 
487952 
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489232 561018 655138 826804 
499861 : = 596666 666432 882795 
510524 601971 670002 919386 

- 511742 609475 726627 1111456 
515176 : 610855 758733 1173564 
5329604 - 625415 769247 
544786 633942 177698 
553730 - 641137 785399 


10.7 GB. Patent Specifications directed to Deviation Indicator Attitude Reference 


411921 1224825 
893313 1288290 
1132851 1297429 
1134273 1301781 
1195487 1323864 


10.8 G.B. Patent Specifications directed to Gyro Verticals — erecting torques applied by air and other fluid jets 


145460 511742 556262 602235 

166906 512355 559979 606595 

220726 517587 564484 607353 

242093 522384 573061 611004 

365188 547208 581891 661816 

393354 549042 583902 733058 

426185 549944 588537 1277680 
483370 551073 591768 1283819 
490724 555177 599607 


10.9 GB. Patent Specifications directed to Gyro Verticals erecting torques applied by auxiliary gyroscopes 


581891 
619960 
656889 
1204763 


10.10 G.B. Patent Specifications directed to Gyro Verticals erecting torques applied by balls, globules, and like solid and 
liquid masses moving under gravity 


14032-1915 555321 620149 718124 
125690 564484 623356 720200 
130697 373743 633954 726849 
132944 573772 645408 726890 
161595 581981 649276 731737 
166800 384147 655523 737334 
173839 591020 657668 751403 
401039 592500 657670 733326 
441439 601444 660203 756504 
532900 603158 661816 761521 
534870 604224 675048 777818 
535160 ~ 605455 675860 794508 
542963 608851 683777 798336 
545190 619945 698295 798485 


10.11 G.B. Patent Specifications directed to Gyro Verticals — erecting torques applied by eddy currents 


402890 636123 
441439 637993 
492670 651261 
552554 740796 
624564 1580092 


10.12 GB. Patent Specifications directed to Gyro Verticals erecting torques applied by electric motors 


11864-1913 358276 608851 519960 
239043 583902 611030 623356 
548190 593733 612608 637993 


352554 597282 619945 639803 
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640562 
643749 
645332 
655823 
656889 
657668 
657070 
660208 
661816 
671260 
675861 
673242 
682525 
683777 
686362 
706494 
718124 


720220 
726890 
731737 
732975 
733058 
740681 
745186 
751018 
751403 
753258 
755326 
756504 
760251 
761521 
777021 
777818 
798336 


808447 
810440 
$11036 
814919 
842089 
§42901 
844535 
886305 
892050 
902489 
935976 
940790 
942060 
960818 
964763 
1010343 
1051905 


1126463 
1132851 
1137523 
1166692 
1204763 
1207336 
1224512 
1297429 
1398905 
1398906 
1405275 
1411201 
1484793 
1506180 
1513770 





10.13 G.B. Patent Specifications directed to Gyro Verticals erecting torques applied by magnetic effects 


309150 
345127 
378148 
464193 
468288 
501945 
510524 


517587 
545694 
547208 
549944 
592500 
593733 
601444 


601447 
602235 
605955 
612608 
615734 
619939 
654041 


660208 
671861 
732975 
740796 
736504 
798107 


10.14 G.B. Patent Specifications directed to Gyro Verticals erecting torques applied by masses controlled by solenoids 


173839 
186655 
584147 
645332 
834724 
1065624 


10.15 G.B. Patent Specifications directed to Gyro Verticals erecting torques applied by unclassified means 


108677 
126395 
127703 
134234 
141477 
166800 
173839 
186655 


10.16 G.B. Patent Specifications directed tu Gyro Verticals erecting torques increased temporarily 


10.17 G.B-Patent Specifications directed to Gyro Verticals means compensating for or preventing acceleration effects 


211200 
261117 
274268 
282633 
291047 
309546 
316380 
379134 


51787 726849 
397232 726890 
623356 731737 
675048 751403 
675860 756504 
(e.g. during turning) 
134234 364625 
141477 393695 
161595 492670 
166800 501945 
173839 512355 
186655 525076 
221006 528569 
261117 530549 
309150 538574 
345127 548190 


382343 
401039 
402890 
633942 
645332 
649704 
734148 
839024 


761521 
798336 
814919 
842089 
814919 


551079 
551245 
558086 
565599 
581891 
583902 
593963 
602235 
603955 
611004 





847964 
856685 
871147 
1010343 
1204763 
1207336 


842089 
892050 


615734 
619939 
619960 
624564 
637993 
639803 
640562 
655823 
656389 
678242 








Ty 
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683777 71718 871147 1162318 
686862 792346 902489 1166692 
698295 ~ 798485 911871 1297429 
706494 808447 930317 1405275 
720220 811036 942060 1484783 
737534 812294 944828 1506180 
755326 834724 960818 1513770 
760251 842901 964763 

169247 844535 1040004 


10.18 G.B. Patent Specifications directed to Gyro Vertical unclassified 


261106-1911 468672 718124 1018679 
125791 522384 756504 1247735 
127007 349042 810440 1277680 
378148 553730 852591 1283869 
382343 599665 902489 1323864 
426185 643492 944823 


10.19 G.B. Patent Specifications directed to rate of turn indicators 


5821-1911 455514 636952 917452 
11331-1911 457483 641360 918197 
125096 471093 654041 918524 
129307 471537 656518 924218 
130095 475097 656889 924968 
131992 476013 659659 926100 
133714 476033 662834 926959 
137060 485043 670983 928487 
139771 488601 677306 931398 
147271 439232 683777 932173 
149100 407952 684667 933251 
151154 508213 684668 935905 
152008 510524 686862 939622 
162304 511196 687135 945302 
164396 515176 698031 945800 
171513 518817 698032 955057 
181164 521160 698033 960437 
186159 523947 708969 964648 
191676 526360 71293 971984 
196296 530222 716871 973122 
196831 535270 729241 977873 
213023 535966 740796 $78029 
217405 549105 753127 983658 
218953 353650 757069 987921 
246741 553730 772849 1015681 
248583 554164 778689 1021801 
292051 561018 784576 1023554 
ho 562886 785399 1042940 

* $72201 792630 1054238 
se sa ss ase 
340327 579909 839770 1056819 
341519 582541 842775 1061769 
351672 587631 845803 1074357 
361836 587719 847278 1083157 
371235 587897 854360 1085498 
373832 591182 872777 1086539 
382752 592645 874563 1095519 
387366 599149 875754 1096831 
aigeis 599412 878029 1097682 
301111 603383 879683 1108391 
302163 604208 886391 1121117 
413715 612571 889864 1146833 
415277 616374 895064 1160039 
422116 617108 898595 1163017 
425890 618456 900138 1171719 
428533 625869 911355 1173647 
442991 627123 911913 1189631 


445586 629462 “914128 1271728 








1310525 
1330550 
1357020 
1410580 
1414297 


8952-1912 
24518-1912 
5365-1913 
16099-1913 
941-1914 
114441 
142261 
145459 
160868 
166906 
170864 
172029 
177772 
187490 
187985 
247633 


1310862 
1311768 
1380336 
1442799 
1736039 
1906719 
1931191 
2087961 
2161241 
2190698 
2242806 
2297265 
2344126 
2411087 
2418032 
2425300 
2427130 
2427549 
2463095 
2592582 
2636727 





2380941 
2417066 
2417081 
2433581 
2567948 


1096254 
1173241 
1197134 
1291693 
1324482 
1442799 


1508302 
"1525116 
~ “1540279 
~ 31545774 
2005411 


~ 331956 
435353 
565872 
599826 
622337 
635192 
636117 
637505 
757678 
805535 
826419 
826420 
885946 
885947 
900933 
904570 


10.22 Gyroscope Control Erecting 


2678564 
2699681 
2715705 
2716894 
2728233 
2732721 
2740961 
2803965 
2821087 
2823545 
2828628 
2841017 
2848898 
2873619 
2878678 
2879668 
2887783 
2897676 
2906127 
2913907 
2916919 


2592092 
2676491 
2720116 
2916918 
3582018 


1512222 


1518892 
1563934 
1644921 
1631845 
1677331 
1773411 








HH 


938957 
945387 
953585 
983586 
964446 
964447 
1008765 
1016260 
1023554 
1034314 
1051213 
1073446 
1078356 
1078357 
1078358 
1093549 


2949786 
2969683 
2973651 
2988923 
2995039 
3051006 
3056304 
3157053 
3190131 
3193220 
3203261 
3205719 
3226986 
3242744 
3252340 
3258978 
3267745 
3276269 
3285077 
3301074 
3329028 


3588001 
3638502 
4020491 
4061043 
4068533 


1805854 
1866706 
1903710 
1934774 
1939825 
1982635 
1982636 


| 

i 

i 

i 

i 

' 
10.24 US. Patent Specifications directed to Gyroscope Control erecting by jet 
RE22003 

£ 


10.21 U.S. Patent Specifications directed to specific features of the Gyro Vertical 


10.20 G.B, Patent Specifications directed to Gyroscope apparatus kind or types — unclassified 


1093550 
1109615 
1109634 
1129294 
1129295 
1144880 
1160039 
1160528 
1203841 
1260617 
1388082 
1335174 
1538069 
1570304 


3350947 
3359807 
3387482 
3466935 
3495465 
3533297 
3575093 
3576134 
3614895 
3633003 
3640137 
3727467 
3811329 
39317457 
3954024 
3985320 
4074580 
4283960 
4383452 


Control erecting by plural diverse forces 


4149618 
4346614 


1982637 
1984859 
1996895 
2009263 
2011738 
2015630 
2035538 
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2036229 2311652 2504166 3492879 
2044151 - 2314343 2514426 3498145 
2044343 2315500 2602334 3498476 
: 2086896 2323244 2609239 3499335 
eo 2091963 2324157 2628502 3503269 
2091964 2326784 2635469 3511101 
; 2093417 ~ 2327623 2708369 3516280 
° 2099705 3340768 ss 2772570 3525159 
2126855 _-:2344112 2780104 3531998 
2129586 2344126 2916918 3597984 
2133489 2348235 292316} 3606794 
2133793 2363495 2937804 3610053 
2140191 2363500 2997886 3612443 
2159099 2366543 3012440 3667301 
2174777 2366707 30930604 3673875 
2180221 “ . 52368058 3139758 3677098 
2183939 2369131 3152486 3747418 
2207737 2373120 3162053 3827361 
2210916 2375764 3241378 3933096 
2219243 2380932 272019 4000660 
2219295 2380941 3301069 4046316 
2225568 2385342 3310987 "4069990 
2226191 2395251 3319475 4088031 
. 2227529 2408044 3323376 4147066 
: 2242233 2409188 3362233 4150579 
: 2242806 2420674 3416378 4158312 
; 2248141 2425300 3435688 4291849 
; 2249744 2445388 3432269 4297905 
: 2257730 2446180 3451289 4527439 
| 2292989 2486578 3437793 4553440 
i 2293707 2492057 3465600 


10.25 U.S. Patent Specifications directed to Geroscope Control erecting by weight 





877034 2198551 2464516 2789436 
: 1148721 2300548 2479304 2817239 
1308692 2326784 2480263 2842968 
: 1309637 2348604 2499238 2875854 
: 1311768 2351619 2499391 2878679 
1324478 2356749 2501885 2886972 
1405807 2368644 2504061 2895339 
1442799 2370904 2505686 2916918 
1446280 2373120 . 2811273 2919586 
1524709 2380941 2530154 2934962 
1559688 2384838 2534463 
1586525 2392370 2556097 
2408411 2572733 
2427130 2573426 
2427158 2592643 
2434488 2603095 
2435690 2603767 
2438213 2620669 
7 2439418 2625825 
2441307 2697354 
2445385 2711652 
2446727 2720116 
2457150 2722839 
2462541 2756598 


10.26 US. Patent Specifications directed to Gyroscope Contrul erecting by friction 
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1310862 
1390471 
1529720 
1571658 
1589039 
1736039 
1985082 
2109953 
2126855 
2167422 
2175631 
2188606 
2225032 
2229645 
2238645 
2247142 
2270876 
2278379 
2297265 
2328744 
2339606 
2360339 
2365439 
2368644 
2378858 
2384761 
2390532 
2397949 
2406845 


1223375 
1228061 
1236953 
1324128 
1446348 








2412204 


32417873 


* 22416032 
-2419063 
-2441157 


- -2449661 


2450320 
-2466248 
2468113 
2473516 
2486897 
2488358 
2492995 
2509446 
2510968 
2513329 
2519459 
3524512 





2552132 
2585693 
2598355 
2600476 
2605641 
2620669 
2625678 
2630016 
2630017 
2676491 
2679366 


2429605 
2429612 



















2695165 
2716345 
2731836 
2756598 
2822694 
"2829557 
2846891 
2856240 
2900825 
2908171 
2912864 
2916919 
2933925 
2951373 
295137. 
2951377 
3025708 
3082628 
3107540 
3130591 
3237055 
3242745 
3251233 
3252340 
3273404 
3276273 
3283594 
3301072 
3327541 
3362232 
3371332 
3373617 
3424523 


2625046 
2630015 
2630017 
2633029 
2634391 
2645942 
2662411 
2667705 
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3458239 
3469458 
3490297 
3498146 
3524356 
3326145 
3678765 
3741020 
3754475 
3845995 
3858328 
3988658 
4005623 
4036428 
4093154 
4167296 
4170904 
4185797 
4189948 
4191346 
4211452 
4240302 
4259871 
4285248 





4285552 
429031 

4296639 
4316394 
4320669 
4357837 
4380108 





10.28 US, Patent Specifications directed to Gyroscope Control erecting by Motor Torque 


2875619 
2878445 
2879671 
2879672 
2880617 
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3020770 
30 8044 
351007 
30/7787 
3079696 
3082631 
3160019 
3161066 
3167763 
3293261 
3225607 
3234799 


3258791- 


3238795 
3258978 
3267745 
3276273 
3279086 
3301072 
3301074 
3318161 
3327541 
3354728 
3368411 


3371542 
3415126 
3431786 
3438270 
3456513 
3534616 
3604276 
3657918 
3702569 
3703832 
3705977 
3763709 





3979090 
4063141 
4161884 
4197655 
4255979 
4267737 
4281555 
4283960 
4292854 
438345. 
4395922 





wmrapany yt 


aa t= “Aa one 


























































3 
31 2... 
11. THE DIFFERENTIATING GYROSCOPE i 
(Gyroscopic spin-rate meter-to determine angular velocity of rotation of a vehicle around any one of its main axes. In certain 3 
‘ aircraft differentiating gyroscopes are used inter aliain yaw, pitch and roll. On certain satellites, differentiations gyroscopes can 
: be used for damping oscillations with respect to its centre of mass). 
i 11.1 Introduction 
: i ILA Authors 
| Alexsandrov A.G. (1975) 
| Firdlender G.O, and Kozlov MSS. (1961) 
i Luetzkendorf R (1972) 
' Nikitin E.A. and Balashova A.A. (1969) 
11.2 Gyroscopic Tachometers 
. W221 Authors 
Maksimov V.V. (1963) 
Paviovskii M.A. et al (1976) 
11.3 Gyro-accelerometers 
1131 Authors 
Corset M. (1973) 
11.3.2  — G.B. Patent Specification 
1160039 
11.33 U.S. Patent Specification 
4651565 
13.4 Vibratory Gyroscapes 
11.41 Autors 
Diamantides N.D. (1959) 
Sorg H. ii (1968) 
4.2 GB. Patent Specifications General 
7285 of 1910 218953 508213 625869 
22188 of 1911 248583 $11196 627123 
125096 271528 521160 629462 
129307 292951 530222 636952 
130095 301278 535270 §59659 
131992 331627 535966 662834 
137060 371235 544728 677306 
139771 382782 35.550 708969 
145459 387366 534164 712993 
‘ 147271 388169 562886 716871 
149190 39111] 573061 722492 
152008 392163 579909 739589 
160523 405513 582541 743251 : 
162304 413715 587631 74°990 : 
164396 44291 587719 751018 5 
170864 445586 587897 765675 $y 
i 171513 455514 §91182 767069 bo 
' 161164 457483 592645 772849 { 
! 186159 471093 £99412 778680 i 
191676 471537 804208 784576 i 
j 196296 475097 611005 785399 z 
{ 396831 435043 612571 792630 i 
i 213023 488601 616374 803722 a 
217405 489232 617108 830915 : 
i be : 
i {= | 
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839770 
847278 
865344 
874563- 
876424 
879683 
886391 
889864 
895064 
898595 
900138 
911913 
914128 
924968 
926100 


11.4.3 


2189375 
2291612 
2581965 
2687647 
2719291 
2800024 
2815667 
2839930 


114.4 


547693 


922175 
933251 
960437 
971984 
978029 
987921 
989101 
1021801 
1023554 
1029012 
1049794 
1054082 
1054238 
1056557 
1056819 


U.S. Patent Specifications rate of turn 


2839931 
2839932 
2839933 
2839934 
2986941 
3009360 
3065641 
3084559 


Russian Patent Specification 





1061769 
1074356 
1085498 
1086539 
1095519 
1096831 
1097682 
1102477 
1121117 
1121750 
1125931 
1125932 
1146833 
1160039 
1172441 


3187587 
3214980 
3303706 
3444744 
3466934 
3487701 
3529477 
3592066 


1189631 
1242786 
1249128 
1271728 
1288118 
1288449 
1306792 
1310524 
1357020 
1410580 
1414297 
1508302 
1225116 
2005411 


3902374 
3925642 
4061043 
4068533 
4179087 
4445375 
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12, THEINTEGRATING GYROSCOPE 
The integrating gyroscope is a gyroscopic angular velocity integrator, used to determine the angle of rotation: of an object by 
integrating the component of its angular velocity around the axis of measurement for use inter alia in auto pilots and 
navigational control systems. 

12.1 Introduction 

214 Authors 

Firdiender G.O. and Kozlov M S. (1963) 
Haeussermann W (1962) 

Nikitin E.A. and Balashova A.A. (1969) 
Wrigicy W. (1963) 

12.2 Rate-Integcating Gyroscope 

12.2.1 Authors 

Arutyunoy SS. iii iii (c.1960) 

Draper C.S. et al (1956) 

Goodman L.E. and Robinson A,E. (1957) 
Horath W.K. (1959) See. French Patent. 1224158 corresponds to GB. 911913 US. 3084559 
Koval V.A. and Andreichenko K.P. (1978) 

12.3 Gyroscopic Integrator of Linear Accclerations 

12.3.1 Authors 

Bogatska sa LG. et al (1973) 

Tinitsin 1). (1967) 

Sinitsin LN. (1969) 

12.4 Miniature Integrating Gyroscope 

124.1 Authors 

Durkee R.P. (1962) 


12.4.2 G B. Patents Specifications 


130095 662334 888898 1U2i8i 
269280 698773 911913" 1056557 
299407 783449 924968 1109615 
446051 761069 945387 1254385 
414718 790637 953585 
204753 803722 933586 
559327 454393 980437 


12.43 U.S. Patent Specifications 


2709922 2964956 3225007 
2752791 296894" 5339421 
2819053 3006223 4005603 
29513°7 3084559 4087919 
2954700 3084560 “461175 


SS ee oe 
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*“Equivalenc to French 1724158 translated into English early, in OTS US Keport 6218919) 
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13. TYPES OF MODERN GYROSCOPES AND THEIR CONSTRUCTION 
13:1- Asymmetrical gyroscope - 
13.1.1 Authors 


Anchev A. ii (1964) 
Grammel R. ili (1960) 
Grioli G.iv (1963) 
Klimov D.M.1i (1959) 
Leipholz H. ii (1963) 
Leppert vo: M. (1983) 
Lukach I. and Smorodinskii Ya. A. (1974) 
Magnus K. viii (1955) 
Mettler E. (1973) 
Smirnova E.P. i (1974) 
Viasov Yu. B. (1974) 
Zhuravlev VE iii (1976) 


13.1.2 G.B. Patent Specifications 
No Entries 

13.1.3 U.S. Fatent Specifications 
2991659 

3191445 

3805625 

4445375 

13.2 Free Rotor Gyroscopss 
13.2.1 Authors 

Drew T.A. and Carnaghic J.A. (1968) 
Savet P.H. ii (1963) (definition p.46) 
Slater J.M. iii (1962) 

Zedekar S.L.. (1968) 


13.2.2 G.B, Patent Specifications 


141139 1015153 1304571 
471217 1066914 1305571 
380680 1084280 1312294 
722492 1150532 1356667 
937444 1160295 1364757 
961285 1244519 1399607 
973629 1284195 1514227 


13.2.3 U.S. Patent Specifications 


1589039 2785573 3081552 
1972882 2841760 3115784 
1986807 2857767 3142183 
2086897 2871703 3149276 
2133809 2919583 3164022 
2142018 2959060 3211011 
2377175 3003356 3214981 
2434251 3004683 3232120 
2474072 3005117 3250135 
2562690 3025708 3251233 
2691306 3037170 3354726 
2704401 3044309 3358514 
2719291 3056303 3529477 
2729106 3077785 3537324 


*(A mathematical dissertation on the subject). 





1514228 
1514780 
1520139 
1522138* 
1589789 
1589790 


3557629 
3673872 
3677097 
3678764 
3706231 
3943778 
3954024 
4000660 
4030371 
4189948 
4217787 
4240301 
4296639 
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13.2.4 French Patent Specifications 


926351 
1336096 
2219702 


13.2.5. European Patent Specifications 


EP 0009347 
0023958 


413.3. One Degree of Freedom Gyroscopes 
13.3.1 Authors 


Andersen J.P. (1968) 

Ausman J.S. ii (1963) 

Clark RN. (1974) 

Joos D.K. (1977) 

Koning M.G. (1977) 

Pitman G.R. and Goodson R.E. (1963) 
Wrigley W. (1963) 

Vasil'ev V.N. (1983) 





i earner 


13.3.2 G.B. Patent Specifications 





722492 973122 1172441 2064116 
753127 980487 1189631 2135775 
753449 1037756 1304571 2151783 
772849 1068426 1306792 

: 960437 1129294 1456883 

i 971984 1129295 1557528 


13.3.3 U.S. Patent Specifications 


1940387 3104553 3362232 3974702 
2809526 3131569 3496781 4627737 
2855782 3142182 3570281 4633722 
2986943 3247725 3608383 
3060752 3250134 3885443 


50 cues o> e890 OS We OE EL ETRE OW 


13.4 Two Degree of Freedom Gyroscopes 
13.4.1 Authors 


Ausman J.S. ii (1963) 

Barnett D. (1964-65) 

Briggs R.W. (1965) 

Cockin I. (1963) (page 36) 

Gubbins H.L. and Barkel DJ. (1974) 
Kargu LI, Yablonskaya V.A. (1976) 
Read RS, (1963) 

Savet PH. (1961) (1963) 

Willems P-Y. (1974) 

Zhou-Heng (1979) 


13.4.2 G.B. Batent Specifications 


684668 1084456 1160039 1436941 
722492 1089070 1201828 1506180 
885303 1103490 1239176 2012998 
886728 1103495 1269054 2131783 
925219 1104525 1283118 
950694 1141385 12896v0 


1083157 1155545 1304571 
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3 4, 0. Patent Specifications * 
i 1343 US. PatentS; ificati 
| 1392532 3115784 3263507 3489018 
i 1639233 3131569 3263508 3902374 
: 2098564 3165282 3267747 4189047 
i 2677194 3182514 3323375 4212443 
: 2742299 3186241 3354726 4498340 

2872821 3187588 3362231 4320669 

2959059 3214981 3408874 4255979 

2995938 3225609 3416378 4361760 

3065641 3247726 3438269 

3077785 3257854 3483760 

1344 European Patent Specifications 

EP.0122745 

13.5 Low Wander Gyroscope 

13.5.1 Authors 

Wrigley W. etal (1969) se p 267 Re. Lord Bowdoin’s low wander £ytoscope 

13.5.2 G.B. Patent Specifications 

No Entries 

13.5,3 US. Patent Specification 

3765250 

13.6 Floated Gyroscopes 

13.6.1 Authors 

Anon (1971) 

Bamaby RE. et al ii (1961) 

Chizhikov V. Yu et al (1974) 

Cochin 1. (1963) See p 44 

Coldwell T et al (1964-1965) 

Cuny B. (1965) 

Daw H.A. (1965) 

Falk R.A. and Muller F. von (1960) 

Gorodetskii O.M. (1 977) 

Johnston W.D. and Toda NF. (1960) 

Lewellen WS. (1966) 

Osband S. (1962) 

Savet P.H.i 1961 see p 282 

Slomianskii G.A. and Pryadilov Yu. N (1 958) 

Swanson C.0. (1962) 

Wrigley W. et al 1969) See p 257. 262 

Vechtomov V.M. (1 972) 

136.2 GB. Patent Specifications 

722432 852562 926959 1084456 
; 740349 856374 941317 1117848 

740350 867867 958988 1167286 

753449 867868 971984 1244519 

772432 878028 990701* 1456883 

802776 878939 992535 13545136 

825556 885303 1025325 1534205 i 

840395 886391 1037756 . 

845808 889358 1056557 

847278 911913 1083157 


*Mathematical dissertation 











13.6.3 U.S. Patent Specification 

7194654 2854850 3104553 
1180815 2856776 3126747 
1480637 2857767 3127776 
1501886 2859626 3132523 
1589039 2865206 3164622 
2307590 2896455 3214982 
2393473 2898765 3225607 
2613538 2900822 3230778 
2618159 2928281 3232120 
2625045 2928282 3237458 
2644727 2964950 3238792 
2649808 2986941 3240074 
2729107 2995937 3240076 
2785573 3020768 3242742 
2817974 3084559 3262324 


13.6.4 French Patent Specification 
1224158 

13.7 Gas Bearing Gyroscopes 
13.7.1 Authors 


Anon (1971) 
Beardmore G. (1985) 


13.7.2 G.B. Patent Specijications 


937444 
986485 
1017590 
1084280 
1150134 
1197646 


13.7.3 U.S. Patent Specifications 


1544443 2670146 
2986896 2683635 
2582788 2696410 
2597371 3048043 
2627443 3807239 


13.8 Electrostatic Gyroscopes 
13.8.1 Authors 


Andrews A. (1973) 
Belitskii A and Martynenko Yu. G. (1977) 
Cochin 1. (1963) Sce p 52 

Gubarenko SI. and Martynenko Yu. G. (1982) 
Knoebel H.W. (1964) 

Koretskii A.V. Martynenko Yu. G. (1983) 
Koval S.T. et al. (1972) 

Kudin SF. and Martynenko Yu. G. (1985) 
Martynenko Yu. G. (1 970) 

Martynenko Yu. G, and Medvedev AV. (1985) 
Medvedev A V.(1985) : 
Nordsieck A. (1962) 

Slater .M. iii (1962) 








3250134 
3323374 
3353413 
3396587 
3491567 
3402610 
3526144 
3570281 
3657931 
3722297 
3885443 
3886803 
3974702 
4448086 
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13.82 GB. Patent Specifications 


992535 : 1314304 1525116 
1013275 “> 4324458 2166867 
1051022 “1343690 2175692 
1181704 “1362149 
1273522 1368037 


13.83 US. Patent Specifications 


2552050 3262325 3482455 3965753 
3003356 3262326 3495465 4061043 
3024364 3262327 3496780 4068533 
3098676 3274666 3847026 4074530* 
3098679 3295379 3902374 4587860 
3148456 3379070 3906804 4654582 
3198021 3451274 3954024 


13.8.4 European Patent Specifications 


EP.0121483 
EP.0128066 
EP.0174408 


13.9 Magnetically supported Gyroscopes (Magnetic Gyro, Electromagnetic Gyro) 
13.9.1 Authors 


Arrighi G. (1947) 

Cochin I. (1963) see p 56-66 

Crova A. (1882) 

Martynenko Yu. G. (1973) 

Miller J.W. (1976) 

Musatov K.A. Rudenko V.M. Filatov V.V. (1986) 
Parente R.B. (1969) 

Sidyakov DF. (1975) 

Unman Yu. M. (1984) 


13.9.2 G.B. Patent Specification 
1167286 


13.9.3 U.S. Patent Specifications 





1864801 2809526 3316032 4114452 
2377175 2822694 3344676 4355341 
2436939 2919583 3475975 4643034 
2562690 3146038 3473852 4651565 
2691306 3112962 3565495 
2695165 3196694 3777255 
2733857 3225608 4114451 


13.94 German Patent Specifications 


2751040 
2755318 


13.95 Russian Patent Specification 
439879 
13.10 Torsion supported Gvroscopes 


13.10.1 | Authors 


Wrigley W. et al (1969} see p 266 ; 2 





*Extensive earlier ari ated ,ome- 
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13.102  G.B. Patent Specification 


1160039 


1310.3 U.S. Patent Specifications 
Re issue 24880 

2919585 

3009360 

3430276 

4259871 

13.11 Reversing Gyroscopes 
13.111 Authors 

No Entries 

13.112 GB. Patent Specifications 
No Entries 

13113 US. Patent Specification 
3078727 

13.12 Boetstrap Gyroscope 


Defined as any type the drift of which decreases nearly to zero if the main frame thereof is maintained in nearly perfect 
alignment with the rotor axis. 


1312.1 Authors 
No Entries 
13.122 GB. Patent Specifications 


884061 
1017590 : 


13.123 U.S. Patent Specification 
2940318 
13.13 Dynamically Tuned (free rotor) Gyroscopes 


1313.1 Authors 





Beardmore G. (1985) 
Bennett GS. (1947) 
Bonfield D.G. (1977) 
Cyaig R.I.G, (1972) 
Dewar D.M. Cooke D.D. (1976) 
Ebert W. (1976) 
Haberland R. (1977) 
Howe, EW. et al (1964) 2 
G.B. Patent Specifications = 
1142848 1311430 2963471 
1274599 1514780 2081522 
1315432 132213 2083916 
1378946 1541330 2163849 
1446112 1333488 2178851 
1142847 1481839 2042723 
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13.133 U.S. Patent Specifications 


2517612 3505882 3832906 4563909 
2581965 3512419 3943778 4592242 
2940313 3524355 3974701 4596158 
3301073 3678764 4126046 4655096 
3354726 3678765 4257280 
3367194 3700290 4357837 
3477298 2702568 4499778 


1313.4 German Patent Specification 
933662 

13.135 European Patent Specification 
EP.0146850 

13.13.6 Swiss Patent Specification 
482620 

13.14 Precision Gyroscopes 

43.4.1 Authors 

Bamaby RE. (1959) 

Klemes M. Lane A.W. 

Zeigler EJ. (1959) 

1314.2 Gis. Patent Specifications 
No Entries 

13343 US. Patent Specifications 
2933925 

3003356 

3198021 

13.144 French Patent Specification 
1025771 

13.15 Two Axis Case Rotating Gyroscopes 


i315.) Authors 


43.152 GB. Patent Specificauczs 


13.153.3 US. Patent Specifications 


3327538 
3498144 
3540295 
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13.162 G.B, Patent Specifications 

No Entries 

13.163 U.S. Patent Specifications 

3091919 

3097027 

3186240 

13.164 European Patent Specification 

EP.0142937 

13.17 Single Degree of Freedom Miniature Integrating Gyroscopes 
1317.1 Authors 


Swanson C.0. (1962) 
Zholdak S.A. 


13.172 — GB. Patent Specifications 
1056557 
13172 US. Patent Specifications 


2934961 
3074283 
3077760 
3204467 
3273405 
4461176 


13.18 Spherical Rotor Gvroscopes 
#3181 Authors 


Drew T.A. et al (1968) 

Graham K_D. (1964) 

Henriot EJ.C. and Hzguenand E.A.i (1927) 
Martynenko Yu. G. (1974) 

Pittman W.C. (1962) 

Urman Yu. M. (1973) 

Vechtomov VM. (1972) 


13.182 GB. Patent Specifications 


378148 871147 1083157 
383164 971984 1133605 
483370 990701 1244519 
733678 1016260 1314304 
790019 1051022 1324458 


13.183 US. Patent Specifications 





2740299 3 

2959050 3 

2968954 3 

3154953 33 

3198021 Hi 

3252337 4 3880606 


13.19 Digital Rate Gyroscope with Vibrating Beam Force Transducers 
13.191 Auihors 


No Entries 





1362149 
1399607 
1505519 
2166867 


3904804 
3315019 
3918310 
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a2 ad 
i 13.192 GB, Patents Specifications : 
No Entries 
: 13183 U.S. Patent Specifications 
2746301 
13.20 Gas Lubricated Reaction Gyroscope 
3.201 Authors 
No Entries 
G.B, Patent Specifications 
No Eriries 
US. Pater Specification 
13.21 Double Rotor Pacumatic Gyreseope 
1321.1 Authors 
No Entries 
13.21.2 G.B. Pazent Specifications 
. No Entries 





13213 U.S. Patent Specifications 


1984874 3186241 
1996896 3446082 


} 






13.23 Two Axis Gimballess All-Altitude Hydrosiatic Free Roter Gyroscope 


13231 Authors 


KA 












a a obbeteesae hes _ as Biase . { 
4 
43 4 
G.B. Patent Specification i | 
1599082 2 | 
1 
13233 US. Patent Specifications { 
: 13.24. Rate Gyro Using Elastic Restraint (fluid wedge) | 
E 
: 1324.1 Authors 
i No Entries : 
i 13242 GB. Patent Specifications : 
: No Entries 
: 13.243 US. Patent Specifications 
& 
: 3152845 3321199 
: 3194613 3487701 
i 3199931 ; 
: 3210848 : 
3311987 
z 
; 13.25 Gyro with Vibrating Gimballs 
: 73.281 Authors 
oS No Entries 
13.282  G.B. Patert Specifications . 
i 


No Entries 

13.253 U.S. Patent Specification 
3678764 

13.26 Hooke's Joint Gyroscopes 
1326.1 Authors 


Amold RN. Maunder L.{1952) 
Beardmore G. (1985) 
Brosens PJ, Crandall $3 
Burdess JS. (1978) (197 

Burdess JS. Maunder L_ (1972) : 
i Hill ACT. (1967) “ 
: Filatov V.V. (1973) 

F Fogarasy A.A.(1974) 
z Fox CHJ. Burdess JS 
: Porter B.iii (1961. 15 
Porter B. Gregury RW 
Ryan TJ.(1989) 
Van Dyk GHM.G 
Shatalov M. Yu. (1985) 





(1961) 
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13.262 G.B. Patent Specifications 
i 578958 1072926 
732975 1378946 
733058 1450027 
838383 1522138 
if 1058780 2007840 
a) 
13.263 U.S. Patent Specifications 
2527245 See 3748912 
2909064 4529871 
3080762 4587860 
3290949 
3301073 
hs 13.264 German Patent Snecification 
2818105 
13.26.5 European Patent Specification 
EP.0121483 
13.27 Multiple-jet pneumatic gyroscope 
13.271 Authors 
7 No Entries 
13.27.2. GB. Patent Specifications 
No Entries 
13,273 U.S. Patent Specifications 
. 2729106 3416378 
3115784 3482454 
3275270 361M 53 
3320816 4555440 
"762234 
13,28 Hadrostatically Suppssted Gyroscope with Combined Ceatrifuge and Viscous shear Rotary Pump 
13.281 Authors 
Cochin I. (2953) 
See p 48, 50. 
13.28.22 GB. Paient Specificaiions 
No Entries 
£3.28.3 ‘U.S. Patent Specifications 
3267744 
3321979 
y 3643516 
b? 3653267 
3657930 
3662609 
13.29 Two Axis Rate Captured Saturn Rotor Gvroscupe 5 
1329.1 Authors . 
No Entries hie. 4 : 
13.292 GB. Patent Specifications : : : oi . 
No Entries : 4 4, 





4 
we 




























13,29.3 U.S. Patent Specifications 





3252340 3722295 
3260475 3902374 
3262324 
3413859 
3611815 


13,30 Vented Rotor Gy:...cupe 


(336.1 Authors 





No Entries 


1330.2 G.B. Patent Specifications 


2k he 


No Entnes 


13.30.3 U.S. Patent Specitications 


2964933 3877317 
3187588 2878730 
3604277 
3610053 
3726572 


13.31 Universal Gyroscope 


Authors 

















1331.1 
: No Entnes 


15.31.2  G.B. Pate: * Specifications 


No Entries 


y 


43.313 US, Patent Specifications 

1864601 : 
1954998 

2688805 

2809527 


13.32 Fluid Rotor Magneto-hydrodynamic Gyrc scope 


1332.1 Authoss 

Carrier GF. Miles J.W. ii (1964) 

Diamond HB. 3 (1967) 

Egli W.H (19645 

Fiebig M. (1964) 

Jaumann J. (1932) 

Kastrov V.V. Rogovoy V.F4. (19420 
. Newenmb W.A. (1972) 

* Monopoli R.V.i(19€0) 

Monopoli R-V. ii (1961) 

Puls J.(1973) 

Poincaré H. (1885) 

Scotty W.E. (1885) 

Smirnova E.P. ii (£975) 

Stewurtson K. Ward G.N, (1929) 

Ther JW. (1956) 

Thomson W. it (1877) 

Whitcofab E.W. (2964) 

Wildman M. (1962) 

Wing W.G. it (1963) a 


or 
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13.322 G.B. Patent Specifications 









868535 1059300 1219890 
871610 1074356 1277680 
911355 1150324 1283869 
928487 1184087 1525116 
945800 1219415 1545116 









1332.3 U.S. Patent Specifications 


















1841606 2716943 2999389 3339420 
1890831 2795957 3026731 3371541 
2099593 2857767 3058359 3401567 
2183312 2949784 3080763 3747418 
2215447 2953925 3129755 3933051 
2345071 2973647 3200653 4603483 









13.324 French Patent Specification 






1185380 








13.325 Russian Patent Specification 






498476 


13.33 Whirling Fluid Rotor Gyroscope (Vortex gyro) 






13,33.1 Authors 





D'Amico Jr. W.P. (1984) 
Egli W.H. (1964) 
Osborne J.W, (1877) 
Sarpkaya T, et al (1967) 











1333.2 G.B, Patent Specifications 









. 1002151 1201406 
2125931 1268700 
1125932 
1335517 
1140628 










13.333 U.S. Patent Specifications 









1841605 2995939 
1890831 3060751 
2856142 3276259 
2949784 270387 
2953925 4603483 






1333.4 French Patent Specification 






1185380 






13.34 ‘forroidal Gyroscope 





13.34.1 Authors 





Jaumann J. (1932) 





13.542 GB. Patent Specification 










1219415 


13.343 U.S. Patent Specifications 


1082108 2871703 2966803 
2691306 2894396 297138* 
2856142 2915902 337154: 
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13.35 Super-conducting Supereurrent Cryogenic Gyroscopes 
i335.1 Authors 


Ruchhold T.A. (1962) 

Buchhold T.A. (7963) 

Cabreva B. (1978) 

Cochin L (1963) see p. 66 

Faleo CM. (1978) 

Salay D1. (1975) 

Grumet A. eval (1965) 

Harding J.T. (1965) (1961) 
Hentricks J.B, (1975) 

Holdeman LB, etai (1976) 
Holdeman L.B. (1978) 

Jeans Sw. 5. (1948) see p. 167 

Juster A. Schizusne P.K. (1959) 

Karr G.A. Hendricks J.B, (1981) 
Xerrigan P.P. (1971) 

Mayhan J., Mondel E. (1965) 

Mehl J.3. Zimmerman W. Jr. (1968) 
Pellam J.R. (4960) 

Mercereau J.E. (1965) 

Musatov K.A. Rudenko V.M. Filatov V.V. (1886) 
Reppy J.D. (4965) 

Slater JM. iti (1962) 

Urman Yu M. (197 

Whitcomb E.W. (1904) 

Simon I. (1953) 

Rose-Innes A.G, Taylor ©.M. (1961) 
Urman Yu. M. (1984) 

Vorob'ev A.].et al (1984) 

Zhuralev V.F. Rudenko V M. (1983) 
Zimmerman et al (1965) 


1335.2 GP. Patent Specifications 


i515 

1244519 

1335.3 U.S. Patent Specifizations 
2871703 

3044209 

3216263 

3657927 

1335.4 Russian Parent Specification 
240.182 

13.36 Vibraretor Gyroscope (See alse. Oscillogyra} 
1336.3 Authors 

Brozcul LA. Gztov ¥.4. (1.969) 
Firdlendsr G.O. ane Kozicv M.3. (1963) 
(sve p. 78) 

Ryan T.J. (1984) 


13.36.2 GB. Paten: Specifications 


1078356 2144886 
1076357 1245146 
1078358 1599082 
1633549 2061502 
101258 2164749 


(111456 
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13.363 U.S. Patent Specifications 


1801619 3382726 
2991659 3463016 
3270566 3559492 
3318166 4258577 
3367194 


13.364 German Patent Specification 

1548-483 

13365 European Paten: Specification 

E?.9059628 

13.37 Vibrating Ring Gyroscopes 
Vibrating Bell Gyroscopes 
(Acoustic Gyroscopes) 

13.37.1 Authors 

Bryan G.H. (1889-92) 

Frost HN. Sethares J.C. Szabo T.L. (1977)* 

Langdon R.M. (1982) 

Leblond H. Bruneau M. Garing Ch (1985) 

Newton G.C. (1965) 

Wood A.B. (1955) (p. 581-583) 


13.37.2 G.B.Patent Specifications 


1244519 2021266 
i288i18 2061562 
1288449 2113842 
1303237 2111209 
1540279 2164749 


13373 U.S. Patent Specifications 


2999389 3367194 3719074 
3164022 3408872 39097 10° 
3182512 3625067 3910373* 
3232120 3656354 3924475 
3241377 3673872 3926475 
3307409 3678762 4126047" 


13.374 European Patent Specification 
EP.0175508 

13.375 International Patent Specification 
WC.8 100933 

13.38 Electren Gyroscope 

1338.1 Authors 

No Entries 

1338.2 G.B. Patent Specification 

No Entrics 


*Surface acoustic wave (SAW) gyroscope 


4137041 
4167120° 
4384409* 


oe ee ee 














i 
i 
| 
! ; 13.383 US. Patent Specifications 
i 2330849 
: 2871703 
i 2885552 
i 3160018 
13.39 Electrically Suspended Gyroscope (ESG) 
i 1339.1 Authors 
Allen DF. 
Elwell D.F. (1973-74) 
13.40 Small Low-Angular Moment of inertia gyroscope 
13.401 Authors 
Sapuppo M.S. and Pijoan P.J.(1971) 
Simons W.R. (1965) 
13.41 Pyrotechnic Roll-reference Gyroscope (Hot Gas Gyro) (Cordite gyroscope) 
13.411 Authors 
Minihan P.N. (1964-65) 
13.412 GB. Patent Specifications 
842775 1132779 
944658 1180546 
947103 1330550 
978029 2056675 
1923963 2117114 
13413 U.S. Patent Specifications 
& 1510487 2771778 3285075 
2303700 2960877 3393569 
2425859 3142184 3908476 
2641134 3186241 4271709 
2766625 3267748 4280366 


13.42 Combined Gyroscope and Accelerometer 
1342.1 Authors 


No Entries 


13.42.22 G.B. Patent Specifications 


1198569 
1213868 


13423 U.S. Patent Specifications 


§ 
i Re. 13755 593174 769493 925709 
1 : Re. 14435 596231 769693 334771 : 
i 185465 596480 $59293 936683 ? 
: 204052 637750 885086 944096 : 
j 236259 640522 888405 960838 
i 302650 653264 889062 991485 
i 385087 661704 896208 1044022 b 
i 401736 676420 907907 1048817 * 
; 434172 693374 915858 1071735 7 
458677 701533 919004 1093159 


584127 745441 919268 1102653 
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1112997 2412453 3006197 3502062 
1134439 2415056 3609152 3523660 
1137234 2425737 3011346 3540289 
1147272 2432383 3014376 3540293 
1150311 2468137 3018476 3564931 
1175959 2472824 3084342 3576134 
1183530 2475746 3092432 3604121 
1232619 2484819 3109501 3608384 
1236204 2497065 3122937 3613458 
1259293 2501479 3124007 3664200 
1296303 2523959 3142339 3697968 
1312085 2525241 3145797 3702078 
1330503 2532333 3153353 3723963 
1447685 2532334 3166750 3731544 
1495911 2534463 3179942 3742770 
1501886 2553786 3203644 3756338 
1513143 ae 3205718 3811328 
1545812 2568402 3218015 3831454 
1548442 2570130 3224513 3871236 
1560428 2570653 3232635 3916697 
1573028 2577061 3234797 3945769 
1586070 2581846 3239118 4020491 
1618570 2585579 3242744 4027540 
ors 2635836 3276270 3062126 
2705371 3279263 4068538 
tate ae 3283587 4091664 
f 280952 3293923 4193308 
1800408 2811042 3296870 4241613 
1885414 2825789 3313163 4256279 
1945874 2871707 3320818 4267736 
1947119 2882718 3327539 4295381 
1964869 2883863 3338166 4322984 
1978425 2914945 3373832 432437 
2051078 795392 a2 see 
S0pises 2953926 3380310 4361055 
4308046 2961877 3393555 4375878 
aoe 2964954 3410357 4399714 
. 2389775 2966063 3421117 
. 2395940 2980895 3426592 
2404172 3005352 3465840 


13.43 Magneto-optical Gyroscope 
Faraday Effect Gy: oscope (Ba: nett effect) 





13.43.1 Authors 


Anon (1961-1962) 

Barnet S.J. (1935) 
Boerdijk A.H. 1956 
Braunbek W. 1939 

Newton G.C. Jr. ct al (1962) 
Rothrock R.B. et al (1963) 
Schmurzer E. (1978) 


1343.2 G.B. Patent Specification 
No Entries 


13.433 U.S. Patent Specifications 


3225608 











ame 
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13.441 Authors 


Anon (1962) ii 
Verbrugge F. (1953) 


No Entries 


No Entries 


2740-333 
13.45 Lindberg Gyroscope 
1345.1 Authors 


Capellupo J.P. et al (1960) 


984269 


13.50.11 Authors 


Anon (1971) 
Bryan G.H. (1890) 


600165 
601051 
610530 
611005 
611011 
611021 
618328 
639577 
646794 


13.50 Vibrating Gyroscopes 


13.44 Magnetic Induction Gyroscope 


1344.2 G.B. Patent Specifications 


1344.3 U.S. Patent Specifications 


13.444 German Patent Specification 


13.45.2  G.B. Patent Specification 


13.50.1 Single Reed Gyroscopes 


13.50.1.2 G.B. Patent Specifications 


647723 
647895 
670983 
685113 
685369 
730783 
861436 
932457 
947310 


13,5013 U.S. Patent Specification 


1728904 
2309853 
2466018 
2542018 
2544646 


2546i48 
2552650 
2594749 
2974530 
3047766 


13.50.14 Russian Patent Specifications 


438327 
641343 


947436 
98910} 


Re issue 22409 
3538774 


1121750 
11249128 
1130314 
1139083 
1141727 
1540279 
1599082 


3992952 
4079630 
4267731 
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1330.2 Tuning Fork Gyroscopes gyrotron) 
13.50.21 Authors 


Barnaby R.E. et al (1953) 
Bémer M. (1966/57) 
Chatterton J.B. (1955) 
Feamside K. et al (1958) 
Germain 1. Wing T. (1961) 
Hunt G.H. Hobbs A.E.W. (1964-65) 
Krasnoshchekova L. Yu. (1969) 
Lyman J. (1953) 

Maunder L. (1974) 

Meredith F.W. (1949) 

Morrow C.T. (1955) 

Newton G.C. 31.1 00) 

Pringle J.W.S. (1948) (1957) 
Stratton A. Hunt G.H. (1963) 





13.80.23 U.S. Pate Specifications 


RE 22409 2683596 
2309853 2753173 
2455939 2828698 
2513340 3127775 
2616681 3241377 


13.50.3 — Oscillogyro 
13.50.3.1 Authors 


Bonfield D.G.(1977) 

Maunder L. (1974) 

Nuttall J.D. (1982) 

Onnandy D. Maunder L. (1973) 

Whaliey R. Holgate MJ. Maunder L. (1967) 
(See Vibra-rotor gyroscope at 13.36) 


13.50.3.2 G.B. Patent Specifications 


U.S. Patent Specificazions 





13.504 Vibratory Rate Gyroscope 


13.504.1 Authors 
No Entries 


13504.2 G.B. Patent Specifications 


No Entries 


1054082 
1102477 
1139083 
1141727 
2061502 


3408871 
3597642 
3839915 
4653325 
4671112 








een amaretto 


13.50.43 


2455939 
2544646 
2593749 
2753173 
2838698 
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13.5044 
1176197 


13.50.5 


US. Patent Specifications 


2861256 
2974530 
3127775 
3992952 
4079630 


French Patent Specification 


Piezo Electric Vibrating Gyroscope 





13.50.5.1 Authors 

Konno M. Sugawara S. Tomikawu Y. (1985) 
Langdon R.M. (1982) 

Westinghouse Electri¢ Corpn. (1962) 


13.50.5.2 G.B. Patent Specifications 


1540279 

2061502 

2111209 

2154739 

13.50.5.3 US. Patent Specifications 

2223537 2683247 2408872 
2513340 2683596 3520195 
2532781 2716893 4079530 
2544646 2724171 4186324 
2546158 2963911 4197478 
2616681 2974530 4264838 
2627400 3182512 4267731 








30.50.5.4 International Patent Specification 
WO 81.00933 

13.50.55 European Patent Specification 
EP.0153189 


13.50.6 — Piezo-electric — magnetostrictive vibrating gyroscope 
(circumferential flexure vibrating gyroscope) 


13.50.6.1 Authors 

No Entries 

13.50.6.2 G.B. Patent Specifications 
No Entries 

13,30.6.3 US. Patent Specifications 
3182512 

3307409 

3408872 

13.51 Interferometric Gyroscopes 
1351.4 Authors 


Arditty HJ. et al (1981) (1943) 
Aronowitz F. (1971) (1972) 


4386535 
4439609 
4653325 
4655081 
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Aronowitz F. and Lim WJ. (19793 

Balsamo S.R. Ezekiel S.(1977) 

Bambini A. Stenholm S. (1985) 

Barlow AJ. Dye MS. Trayner B.T. (1983) 

Baxter T.D, Saito T.T. Shaw G.L. Evans RT. Motes R.A. (1983) 
Berg R.A. ct al (1981) (1y82 ii) 

Bertein F. (1965 ii) 

Bertolotti M. (1983) 

Bogdanov A.D. (1977) 

Bohm K, Marten P. Petermann K, Weidel E. (1983) 

Bone M.C, Parker J.W. (1933) 

Boscovich RJ. (3766) 

Brunei H. (1965) 

Bukhman A.B. etal (1981) 

Bulmer C.H. Moeller R.P. (1981) 

Bums W.K. (1954) 

Burs W.K. Milton A.F. (19823 

Bums W.K. Mociler KP. Villarruel CA. Ababe M. (1983) 
Burns W.K. Chin-Lin-Chen Moeller R.P. (1983) 

Cahill RF, Udd. E. (197°) 

Cresser J.D. et al (1952) 

Culshaw B. Giles LF. (1983) (review article) 

Davis J.L. Ezekiel §. (1981) 

Dewer D. (1977) 

Dorschner T.A. (1983) 

Dorschner T.A. auth LW, Statz H. (1978) 

Ditchburn R.W. (1976) 

Dunn RW. ct al (1982) 

Evans RT. Motes R.A. 

Ezekiel S, Arditty HJ. (1982) (Modem text} 

Ezzkiel §. Balsamo S.R. (1977) 

Eze: ‘el S. Knausenberger GE. (1978) (Moder text) 
Frigo NJ. ct al (1983) 

Gerdy C. (1965) 

Giles LP. Culshaw B. Davies D.E.N. (1983) 

Gass W. Goldstein R. (1983) 

Grant D.C. Jr. (1979; 

Gubbins H.L. C ue.ngion WA. (1983) 

Heer CV. (i 1964) 

Heer CV. 1961 1 (1964 ii) ii (1984) 

Hofp F.A. (1980) 

Hotate K. etal (1981) 

Hutchings TJ. Stigern D.C. (1978) 

Ippen EP. Stolen RH. (1972) (Re-Brillouin scaticring) 
Jacobs SF. et al (1984) 

Jiang Ya-nan et al (1982) 

Johnston J.V.(1977) 

Jones E.(1983) 

Khromykh A.M. (1966) 

Killpatrick J.E, (1967) (1973) 

Landa PS. (1970) (1971) 

Lavan MJ. Van Damme G.E. Cadwallender W.K. (1976) (1977) 
Lamb W.E. (1969) 

Langford R.C. (1965) (1966) 

Langevin P. (1921) 

Laurés P. (1965) 

Leeb WR. Schiffner G Scheiterer E. (1979) 

Lefevre H.C. Bourbin: Y. Grainborge P. Arditty HJ.(1982) 
Macck W.M. Davis D.T.M. Jr. (1 
Macek W.M. McCartney EJ. (1966) 
Macck W.M. Schneider LR. Silane RM. (1964) 
Maiman T.H. (1960) 

Mark J.G, and Brown A. (1983) 

Matthews J.B. Gneses M1. Berg DS.{1978) 
McClure RE. Vaher E. {1978} 

Michelson A.A. (2904) 

Moran J. (1984) 

Nakazawa M. (1985) 
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Orazio F.D. Jr. (1982) 

Ponikvar D.R. Ezekiel §. (1981) 

Post E-4.(1967) 

Roland JJ. Agrawal G.P. (1981) 

Roland J.J. Lamarre J.M. (1973) 
Rosenthal A.H. (1962) 

Ross M. (1971) 

Rozanov N.N. (1970) 

Sagnac G. (1913 iii) 

Saxena V.N. (1983) 

Schawlow A.L. Townes C.H. (1958) 
Scott M.L. Elson J.M. (1978) 

Sheem S.K. (1981) 

Siouris G.M. (1977) 

Stenholn S. (1983) 
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26068-1913 
14032-1915 
101367 
104191] 
123438 
125628 
127007 
127055 
127287 
135500 
139474 
140142 
141139 
148966 
149727 
150452 
160316 
166868 
175292 
194714 
210062 
244843 
306603 
309150 
309916 
341519 
344239 
346466 
351030 
351672 
365188 
375278 
378148 
383164 
387366 
388283 
401039 
410839 
427422 
428533 
460244 
463332 
463396 
464263 
466864 
466865 
474629 
479279 
483370 
501856 
504753 
504913 
505900 
505901 
509178 
512355 
522384 
524017 





544094 
545694 
549312 
551823 
553094 
553730 
578958 
580248 
587719 
591882 
600661 
603450 
630711 
606334 
606335 
607349 
607353 
612723 
618540 
625288 
625415 
625869 
626634 
626635 
630657 
635192 
640562 
640631 
649704 
666432 
677306 
682908 
684667 
684668 
687135 
698032 
706434 
707446 
707518 
708873 
713511 
719957 
723377 
726627 
726849 
726890 
729672 
731737 
732975 
733058 
733678 
734851 
740349 
740350 
740796 
741773 
748010 
7351142 
732828 
753127 
753449 





763750 
772432 
772433 
772849 
777973 
784473 
784576 
784693 
790019 
791556 
794236 
797929 
798089 
798107 
802776 
804906 
804372 
807292 
810279 
810280 
820480 
825917 
832480 
836816 
£38383 
840370 
840395 
840427 
845808 
846879 
852562 
854507 
854508 
858005 
866473 
871147 
875754 
878939 
884061 
886063 
889864 
895375 
898595 
900138 
901220 
902264 
911490 
911913 
927112 
931398 
932173 
937444 
938705 
941533 
944828 
947322 
950694 
955057 
958988 
959258 
960437 





963175 

964648 

971613 

973629 

978029 

985324 

986485 

988898 

989939 

990701 

992535 

1008282 
1009169 
1010343 
1011413 
1012275 
1015 31 
1016260 
1017590 
1018679 
1020200 
1021650 
1023903 
1025325 
1032473 
1047833 
1048615 
1051905 
1054238 
1056557 
1058291 
1059300 
1061282 
1066914 
1068371 
1068426 
1069594 
1075277 
1078771 
1081795 
1083157 
1084280 
1085498 
1089070 
1095519 
1095817 
1096831 
1100524 
1101258 
1101259 
1101956 
1102813 
1194525 
1111374 
1111676 
1117848 
1126611 
1132779 
1134273 
1141039 
1141335 


Ro pte 
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1144880 1205065 1310525 1414297 
1152447 1207336 1314304 14175385 
115392] 1213407 1315119 1425092 
1154254 1224992 1324458 1446112 
1156364 1227130 1324504 1456883 
1159770 1239176 1325152 1488951 
1160295 1244519 1332911 1497065 
1160528 1259753 1333529 1511430 
1167286 1264015 1343690 1535174 

i 1172441 1264285 1351873 1543630 

é 1175863 1270567 1356667 1545116 

i 1178703 1271728 1357020 1562118 

i 1181704 1273522 1364757 1565135 . 

g 1183034 1274599 1368037 1570304 

3 1184087 1275880 1383348 1579920 

; 1197253 1280776 1388082 2002116A 

i 1197646 1284206 1400488 
1198560 1284492 1410219 
1202456 1299822 1410580 
Mechanical caging devices 

. 11459-1912 521913 765313 996283 

i 18859-1913 524204 772005 1008282 

: 29010-1913 536495 776610 1017590 

: 17895-1915 537777 776845 1023903 

: 100393 543455 777973 1039695 

: 102044 543482 785126 1068371 

i 146372 562688 791556 107877! 

2 166316 564840 796850 1092344 

? 213791 569160 807292 1104525 

: 218415 571664 808829 1111676 

284505 573710 832480 1118509 

z 366058 577209 842715 1132779 

366764 578604 843446 1152447 

© 379139 579816 857552 1162616 

i 393354 579874 857553 1175863 

: 411921 582540 866400 1180546 

: 413715 622185 872777 1188067 

E 416813 623943 874101 1196401 

: 418377 625415 878891 1197646 
419816 631329 878894 1213407 
421079 635126 885085 1224992 
425111 635192 886063 1231069 
427422 648492 886728 1244549 
434364 655536 898804 iZeys17 

- 437861 670983 898805 1324504 

: 451844 692986 925441 1325152 

; 471217 701385 928487 1436941 

; 474280 716779 932173 1456883 

: 484775 724428 941533 1545116 
491476 726627 944658 1554204 
495431 729518 947322 1554205 
496521 729672 953586 1555286 : 
504876 729946 976669 2011671 3 


521160 761521 990701 . 


1354.3 U.S. Patent Specifications 


SMH REN HORNE NIMH MTG ONS p) RM | Mey m4 





1226882 2766625 2944425 2997885 

1591886 2782642 2959059 3002392 

1797913 2822695 2967430 3046795 

2158180 2836981 2970480 313568 

2183312 2846885 2971383 3186239 

2209735 2865205 2973649 3216262 = 
2582788 2909064 2984113 3246527 

2584472 2924978 2990718 3248952 

2740299 2939322 2992562 3252337 
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3321980 3505881 3926060 
3365958 3677098 3941001 
3396586 3678764 4021716 
3446080 3709045 4122689 
3452608 3837229 4193308 
3457793 3898884 4217789 


Gyroscopes with caging or parking means 


1075770 2393124 2741922 
1186856 2406698 2786356 
1404329 2419382 2787908 
1451928 2422267 2790119 
1704489 2423270 2795142 
1717837 2441157 2799169 
1788807 2441307 2808726 
1800408 2457150 2808727 
1851536 2459496 2815668 
1896805 2459879 2826080 
1918082 2468016 2841015 
1955746 2491813 2841987 
1959309 2507451 2842967 
1982637 2519454 2846886 
1988463 2523270 2867122 
1996895 2524553 2872821 
2001038 2527055 2874576 
2005379 2555981 2874577 
2018735 2556253 2879672 
2091964 2564772 2884787 
2105148 2567053 2887884 
2133489 2580748 2889710 
2139670 2585693 2891407 
2162698 2591741 2898338 
2178623 2625045 2907212 
2182534 2636389 2919584 
2190698 2641133 2919586 
2202955 2645129 2921472 
2203708 2645942 2935942 
2207717 2651205 2937531 
2247142 2654254 2940319 
2278913 2674891 2945648 
2280116 2685206 2951375 
2283720 2694314 2931378 
2295158 2697354 2960874 
2297274 2698542 2960875 
2348603 2716344 2960877 
2348731 2722124 2962901 
2350769 2726550 2964951 
2366721 2727393 2982138 
2368221 2729978 2990719 
2369845 2732719 2996921 
2380538 2734279 2996922 
2383663 2737052 3019662 


Gyroscopes with caging or parking means — rotor spin a.:d cage release type 


18168 983467 2415899 
562235 1030134 2521379 
607440 1077344 2715709 
621364 1145025 2732721 
661535 1153678 2769343 
741683 1173435 2841987 
768291 1185210 2846889 
814969 1192468 2872822 
818987 1291031 2887884 
894838 1296137 2895338 
925710 1296331 2912832 


954634 1421854 2921472 





4267737 
4270393 
4297904 
4355540 
4483207 
4570507 


3020769 
3039315 
3046796 
3110187 
3111038 
3114269 
3115784 
3172213 
3174346 
3229532 
3232121 
3250135 
3272019 
3283592 
3292269 
3322338 
3430499 
3455030 
3457793 
3473391 
3474688 
3477297 
3508447 
3522993 
3526143 
3528300 
3534617 
3610052 
3839916 
3926060 
3992955 
4009848 
4020701 
4027540 
4036453 
4069990 
4147066 
4149418 
4155521 
4236414 
4266431 
4322984 
4345485 
4355540 


2924104 
2951378 
2960877 
2982140 
2986945 
2996922 
3010327 
3012439 
3017778 
3082630 
3086690 
3102430 











67 
3115784 3261214 3434354 3913870 ei oe 
3129594 3263508 3434355 3933096 7 
3137966 3267748 3438269 3982441 i 
3142184 3270568 3446082 3985034 e 
3162053 3270985 3449960 3992955 
3180223 3273406 3451289 4024769 
3186241 3287982 3554466 4271709 
3187588 3290787 3570282 4275004 
3192777 3299717 3604277 4305303 
3205719 3299718 3677098 4322984 
3232121 3323379 3807239 4346614 
3247726 3393569 3898889 


Gyroscopes with caging or parking means and resetting means 





1694192 2200976 2360935 29 
F 1946657 2207850 2379869 2 
: 1974220 2207875 2466342 38 
i 1996896 2214538 2483826 39 
: 2061894 2217255 2491204 
i 2111388 2273309 2572827 

2175143 2298626 2807165 


Gyroscopes with gimbal lock preventing means 








. 2158048 2493015 2802364 3188876 
Z 2195351 2512607 2816448 3203261 
‘ 2366543 2561367 2846889 3383926 
2367667 2584876 2909929 3470751 
. 2368644 2588755 2934960 3470752 
i 2390532 2595951 2978912 3509777 
2409875 2649809 2983150 3941001 
: 2439358 2655046 3004437 4052654 
: 2450875 2677194 3029464 
7 2452473 2747431 3069911 
2462782 2752789 3675729 
, : 13.34.4 International Patent Specification . 
WO 7901161 


13.55 Rotor Construction 


13.55.1 Authors 


Beams J.W. 1947 
Conference on Scientific Aspects of High Speed Rotation (1975) 
Henriot £.5.C. Huguenard £.A. (1925) (1975) 








Laithwaite E.R. v (1977) 

i Muller H.H. (1976) 

i Ovcharova D.K, Golosholov E.G. (1971) 

: Red WE. (1974) 

i Sann RL(1970) 

: Yarber G.W. et al (1966) 

; Zholdak S.A. ‘ 
43.552 — G.B. Patent Specifications 
21271 of 1910 313290 391598 838816 
3314 of 1915 529751 611045 : 
102044 531870 623943 6 
123836 335160 729008 870604 
141139 545397 733678 876433 
146302 546152 740796 886305 
405513 354199 7164467 932173 
464315 554594 764644 1017086 


474202 369804 §17570 1018679 
304963 5741410 838383 1039695 
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1069594 "1265832 1386897 2070244 
1078771 1234195 1417585 2049932 
1126611 1337054 1522138 2135775 
41152586 1349777 1565135 2165867 
1152587 1352981 1562118 

1156264 1254176 2007840 

1264015 1362149 2025066 

Rotor Construction 

8379-1913 751018 1018509 1258439 
21827-1915 764644 1018679 1264015 
101367 784576 1023554 1274599 
123438 784693 1024764 1277680 
128345 790019 1039695 1283869 
134234 802776 1056819 1284195 
161133 $25317 1058780 1284206 
162604 332480 1059330 1304571 
251389 336816 1061769 1308205 
378148 842775 1066914 _ 1310525 
383164 868535 1069594 1312294 
418377 870604 1073446 1312295 
427422 $71147 1074356 1314304 
460244 874563 1078356 1315319 
463332 876433 1078357 1315432 
474920 884061 1078358 1318872 
474629 885303 1081795 1324458 
479279 886391 1083157 1324504 
483370 889864 1086539 1325152 
490724 890264 1093549 1330550 
504963 898595 1093550 1337054 
509178 898804 109551¢ 1340452 
513290 901220 1101258 1343690 
530549 904570 1101259 1349229 
542618 911355 1102813 1349322 
$42963 911490 1104525 1352981 
546504 911913 1111374 1362149 
§47022 917452 1111456 1364657 
547208 926100 1121117 1368037 
554594 928487 1141039 1386897 
554620 933251 1142846 1388082 
569804 937444 1142848 1410219 
574848 944828 1144880 1410580 
578958 945800 1146833 1417585 
592568 947103 1146582 142£092 
599826 950964 1150324 1446112 
603038 960437 1152585 1477603 
603427 963175 1155545 1488951 
609476 364446 1156364 1491953 
611045 964447 1159770 1497065 
622185 564648 1160039 1506180 
623943 9871613 1160528 1511040 
655536 971984 1163017 1511430 
682528 73122 1168261 1522138 
691546 973629 1179601 1525116 
695671 984269 1180546 1538069 
698031 986485 1184087 1538805 
708969 987921 1188067 1541330 
722492 1196401 1545116 
732975 1197646 1553488 
733058 £3: 1198560 1562118 
733678 283 1202456 1565135 
740349 1008765 1213407 1580092 
740350 5 1219415 1589789 
FA0785 1219892 1589790 
740796 1231069 1605164 
748198 1244519 
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69 = 
Gyroscope apparatus constructional features or details unclassified 5 
5843-1911 671411 772432 1061256 
19555-1912 680944 $14914 1086299 
20135-1912 692986 817570 1089070 
12959-1914 623078 858005 1095519 
101225 623080 865642 1104951 
129724 675048 870604 1115832 
148309 681926 886728 1126611 
: 166907 682528 898595 1156364 
k 179918 707660 898804 1160528 
i 188390 708873 911913 1172441 
: 341519 709997 926100 1130546 
- 368310 716871 933251 1202456 
: 428533 717322 938705 1254385 
441439 722492 944828 1264285 
444715 723377 945387 1269817 
- 461257 724428 947322 1278794 
: 504963 726890 953585 1280652 
5¢§152 729241 959258 1330550 
568614 729672 986485 1349322 
581891 731737 987921 1349777 
591598 740349 1011413 1425092 
609476 740350 1017590 1428908 
622185 741960 1024625 1469123 
622270 753258 1029012 1486189 
636545 764407 1054238 1497665 
640562 765675 1056819 2007840 
1355.3 US. Patent Specifications 
i 1426336 3129593 3822602 4305304 
| 1426339 3248952 3880606 4426889 
2641132 3274666 3988347 4315389 
2716893 3290948 3973701 4343203* 
2771778 3505228 4281555 4464943 
2919585 3529477 4283959 4521109 
3043147 3719092 4299127 - 
. Rotors 
i 3229 128460 353349 640096 
j 3299 151310 379807 660679 
| 12441 203623 382008 670385 
i 17222 215805 402564 670388 
i 22003 225068 415264 671160 
i 23299 235876 422606 672267 
3 24600 238838 426002 69149] 
. 38025 245247 429804 094552 
: 40011 246657 442570 697175 
: 44466 248978 449572 703724 
$4220 252457 477324 705702 
57348 271432 4926354 7179743 G 
$8925 284369 521768 746323 é 
59032 286702 548131 747968 
60126 289992 554138 748380 
60221 299013 554577 753735 
65420 300443 565378 762851 ? 
68530 302706 875743 773097 i 
79403 307975 577065 785127 : 
94091 318994 583756 739205 
99659 331926 590252 791033 
105870 339476 590554 796893 
118022 341736 600446 798682 
422502 342586 611719 798985 


128408 349547 636372 $0273 
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803556 
804806 
807048 

15309 
837874 
343823 
843917 
845615 
848240 
855812 
858711 
860336 
360505 
861022 
861658 
861687 
853120 
864013 
864126 
865958 
8€7207 
374095 
882037 
§87022 
887825 
890225 
891794 
892337 
892338 
893907 
835041 
395518 
898585 
896960 
897074 
897432 
: 898132 
, 902174 
904314 
905253 
906334 











960277 
961740 
961877 
961878 
961879 
962158 
965811 
976953 
978893 
986978 
996148 
997851 
998728 
998734 
999758 
1004607 
1008194 
1008316 
1008502 
1011577 
1012407 
1020226 
1029913 
1021116 
1022881 
1025589 
1025684 
1030993 
1038239 
1042853 
1044022 
1046034 
1054339 
1055643 
1056872 
1062370 
1063432 
1076219 
1076614 
1087936 
1093246 
1093982 
1097460 
1097908 
1101410 
1102116 
1104830 
1108531 









1134007 


1180815 


1185192 
1186856 
1192381 
1196537 
1199165 
1204839 
1220767 
12273335 
1227593 
1235153 
1239046 
1242285 
1248807 
1253694 
1255747 
1257371 
1264642 
1265747 
1265899 
127952! 

1281366 
1281725 
1285418 
1295486 
1298645 
1310558 
1315041 
1318302 
1319040 
1329348 
1332966 
1333135 
1335754 
1337417 
1346755 
1356024 
1360216 
1365473 
1381354 
1384121 
1391293 
1393476 
1415°42 
1418330 
1424987 
1426336 
1426339 
1436442 
1447390 
1431818 
1481390 
1494109 


1303080 








962 
411 





1378247 
1588795 
1592021 
1395717 
1610504 
1618354 
1627964 
1645268 
1630201 
163194 


1653856 
1663814 
1677030 
1683954 
1687513 
1701274 
1703991 
1706578 
1722800 
1729659 
1734267 
1765754 
1767916 
1789579 
1798108 
1808568 
1808572 
1810538 
1811916 
1813987 
1817054 
1822826 
1843162 
1844710 
1855570 
1874712 
1874713 
1881234 
1881393 
1888027 
1890550 
1898290 
1902505 
1908625 
1915150 
1919961 
1923611 
1924385 
1933436 
1935980 
1936737 
1938152 
1944776 
1946725 
196(039 
1969755 
2981167 
1988762 
1995010 
2002561 
2005941 
2029318 
2039844 
2047420 
2053179 
2061261 
2061827 
2064452 





2076438 
2085230 
2092139 
2092185 
2105742 
2118590 
2131469 
2136312 
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216497 2703416 3312125 3970917 = 
2716356 3338048 3971146 : . 
2719438 33600 4 3 3 
2721733 336347 3932447 
2723572 3364787 3983738 - 
2730911 3365351 3985043 ° 
2734487 3368424 3988947 
2738450 3382667 3990633 
2745338 3385130 4 
2747386 3412603 
2757050 - 3424026 
2764721 3435704 
2773400 3439554 
2794605 3455104 
; 2804925 3476201 
= 2815632 3479905 
: 2815681 3485037 
: 2826094 3490748 
i 2835141 3493066 
: 2858855 3496799 
: 2866359 3537332 
; 2879674 3574325 
: 2895690 3577777 
: 2913195 3602056 
i 2914962 3602067 
: 2933940 3602602 
: 2935899 3608395 
i 2941800 3627056 
: 2942488 3635326 
Z 2943503 3659767 
‘ 2957365 3662619 
i 2962905 3665788 4085927 
2982150 3672241 4086390 
2420269 2995938 3675506 4086506 
2428973 3914341 3683216 4088041 
2432383 3022433 3691413 4094142 
; i 2438206 3023636 3698262 4097194 
t 2441432 303942! 2724288 4098142 
2443770 3056301 3733916 4102220 : 
2454620 3061849 3737694 4102221 
3067847 3741034 4410982 
3074297 3754696 4111067 
3756751 4112785 
3782212 4116006 
RESTA? 4116088 
3790831 
3805638 
3818586 
3834242 
i 3838301 
i 3841173 
3859868 
3862677 
3866725 
3867814 
3871237 . 
3882950 i 
3884093 : 
3885814 
3884810 
3918830 
3 3937103 
3 3949556 
3 3955428 
3 3960034 
3 3961 -5 
32 3964341 
33 3965759 
3 3970409 
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4244240 4¥2839h6 4329389 4388971 
4254668 428523i 4321042 4406123 
4257229 42335625 4332163 4407389 
4262552 4286475 4335627 4408500 
4262840 4294743 4341001 4430074 
2664-42 4305439 4342371 4411/1 
4247805 $310079 4343203 4413866 
4270410 4317435 4346624 44163€0 
4281560 4324995 4346773 4420670 
4282947 4325472 425392 4822763 
4282948 4326153 4370899 

4283959 4326436 4381038 


13.85.48 — German Pater. Specifications 


Russian Patent Specificaicons 


484393 
437906 


13.536 Europecn Patent Specification 

EP 015707 

3.55.7 International Patent Specification 
WO £5/00055 

13.46 Rotor Driving Speed 

13.561 Authors 


Henriot E.J.C. and Huguenard E.A. ii (1925) 
Karelir, V. 4. (1973) 

Magnus K. iv (1940) 

Martynenko Yu. G. (2973) 

Pickles 22.G, Beams J.W. {1935) 

Roitenberg L. Ya. (1956) 

T 2shou Li, Langman R.W. (1982) 

Wippell A.P.R. Maundes L. (1963) 


13.56.2  G.B. Patent Specifications 


581737 944658 2025066 
717322 129031 2028533 
807065 13C: .05 2059635 
836817 1325152 2137445 
839770 1508376 
872777 2012998 


Rotor. sng and speed cor.rol arrangemer:: — air (or osher fluid) driving means 


8902-1911 194296 361672 411921 
6263-1913 213791 361336 413715 
178° 2-1913 218353 364625 416813 
270-1914 220726 365190 419816 
5514-1913 231229 378148 422116 
101367 2:-2993 382782 425890 
123836 260741 387366 425957 
125628 261117 391111 431634 
129307 27 4980 292163 434364 
140142 28168.. 393354 440980 
147271 306693 393695 453238 
152008 340327 394412 457483 
164396 351030 405513 460244 
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462826 
463332 
464263 
466865 
471217 
411537 
474629 
475321 
476034 
477012 
479243 
479279 
495431 
497655 
501856 
504876 
504913 
$08213 
509178 
510789 
511742 
512355 
521160 
523947 
525876 
526360 
528569 
§29751 
530549 
530582 
535270 
538346 
538943 
$42963 


Rotor driving and speed ~ control arrangements — braking 


134234 
191410 
457483 
437589 


Rotor driving and speed ~ control arrangements — electric driving means 


26906-1911 
8952-1912 
11459-1912 
17895-1915 
101225 
102044 
110157 
AL9514 
128345 
129724 
130143 
134234 
140482 
143969 
146302 
150452 
153589 
163315 
164285 
177153 
179918 
191407 
206541 
217405 
247265 


544094 
545397 
545694 
547208 
549105 
549572 
$51245 
552550 
553094 
553730 
554164 
554199 
562886 
564783 
565246 
565351 
565302 
568692 
569804 
572201 
574043 
S7TA110 
574848 
575281 
579816 
579822 
579909 
$79991 
581737 
581891 
591182 
591408 
591768 
399248 


551245 
556264 
579822 
729518 


251389 
259199 
273952 
290670 
294693 
309924 
315966 
316380 
361836 
364625 
378148 
383164 
389819 
405034 
428533 
434364 
441439 
448763 
453744 
460244 
464315 
471217 
475097 
476013 
487589 


599607 
601964 
606334 
606595 
607353 
611004 
617055 
623078 
645408 
684667 
684668 
729008 
733678 
764467 
790019 
796850 
802776 
832480 
842775 
866400 
866916 
871147 
872777 
874'01 
875754 
884061 
911490 
925441 
937444 
944658 
947103 


- 964446 


964447 
978029 


886063 
$39622 
1580092 


490724 
497584 
504963 
517587 
518817 
518846 
529751 
531870 
$37778 
539011 
545694 
546152 
546507 
$53730 
554594 
554595 
554596 
554620 
§56244 
55€276 
561018 
568614 
572213 
575281 
578958 


984269 

990701 

1014325 
1018679 
1023903 
1024764 
103914 
1078771 
1081795 
1083157 
1092997 
1104525 
1132779 
1180546 
1197646 
1213407 
1231069 
1270567 
1272728 
1277680 
1283869 
1284206 
1325152 
1330550 
1346558 
1349229 
1383348 
1386897 
1414297 
1497065 
1562118 


581737 
582301 
591598 
593733 
601556 
601964 
603038 
609476 
619960 
622185 
623356 
623634 
623943 
641360 
645408 
672768 
682528 
682908 
686862 
698031 
708873 
719937 
722492 
724428 
726849 
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126850 
729008 
729672 
732975 
733058 
724148 
740349 
740350 
740785 
740796 
741960 
748010 
148198 
T5113 
752828 
753258 
756504 
761521 
762391 
TE2346 
763750 
764467 
764644 
767069 
772432 
772433 
778533 
784576 
791556 
798107 
798485 
802776 
804006 
897292 
811009 
812875 
815556 
817570 
820480 
825917 
826418 
826419 
826420 
838383 
839770 
840395 
840427 
845808 
847278 
854506 
857552 
857553 
868535 
86004 
874565 
876433 
878029 


Rotor driving and speed control arrangements — unclassified 


332-1912 
3318-1915 
100393 
131992 
155638 
301278 
430839 
418377 


879804 
878939 
279683 
R340C1 
8€5303 
$85246 
885947 
886063 
886391 
$89664 
352969 
858595 
853804 
960138 
901226 
911355 
911490 
911953 
917452 
921562 
926959 
928487 
931398 
932173 
923251 
939422 
941533 
944822 
945800 
947322 
950694 
653585 
957195 
958988 
960437 
663175 
964648 
971633 
971984 
973122 
973629 
986485 
988898 
989939 
990933 
996283 
1019343 
1010615 
1016260 
1021650 
1026570 
1029012 
1037756 
1042940 
1048615 
1051917 
1054238 


581737 
629305 
637993 
641360 
656889 
675048 
682528 
682908 


























1055334 
1056357 
1053291 
1988780 
1061282 
1964219 
1066914 
1969594 
1072365 
1078356 
1078357 
1073358 
1084280 
108445¢ 
1985458 
1088079 
40935549 
1093550 
1995519 
109683: 
1101253 
1101259 
1191956 
1102812 
1103490 
1109635 
1111374 
1111156 
1411676 
1417848 
1134273 
1141384 
1141385 
1142977 
1144880 
1145795 
1146833 
1149068 
1150324 
1152447 
1152585 
1152586 
1152587 
1155545 
1156364 
1159770 
1160039 
1160295 
1160528 
1163017 
1167286 
1168261 
1175863 
1176228 
1176735 
1179601 
1184087 


686862 
695671 
698031 
724428 
729008 
732975 
733058 
733678 





1189631 
1197646 
1198560 
1201828 
1292456 
1219415 
1219890 
1225074 
1231069 
1239176 
1254385 
1258439 
1259753 
1276567 
1274599 
3284195 
1284492 
1292287 
1299822 
1304571 
13082/5 
1210325 
1312294 
1312295 
1315119 
1336556 
1331150 
1337054 
1340462 
1346553 
1349229 
1352981 
1356667 
1357020 
1364757 
1410580 
1411201 
1425092 
1446112 
1456883 
1477605 
1488951 
1805519 
1511430 
1520139 
1530869 
1545774 
1553488 
1554204 
1554205 
1555286 
1365135 
1589789 
1589790 
2002116 
2005411 


740796 
741960 
748198 
751018 
752828 
756934 
761521 
764467 
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: 75 
f 764644 836817 1056528 1196401 
: 772432 ~ -838383 1056819 1244519 
: 772433 898804 1058780 1324458 
i 778532 938705 1092344 1333529 
790019 -987921 1142977 1349229 
; 791556 990933 1145795 1349322 
796859 1008765 1149068 1491953 
798107 1016260 1159770 1508302 
798485 1017086 1160528 1564686 
814519 1024764 1174464 1570304 
817570 1039695 1188067 1605164 : 
13.561 U.S. Patent Specifications 
1301014 4266432 
3276272 4267735 
3931742 4269073 
4240301 4274291 
4258579 4460853 
Multipte gyroscopes with roter drives 
238631 1603352 2698867 3055223 
769493 1610853 2613538 3069912 ; 
794654 1621815 2630015 3136164 : 
' 807195 1639233 2641134 3176524 
| 844837 1645079 2653481 3188870 - 
i 865277 1655800 2685207 3192778 
i 865278 1692412 2725750 3196694 
| 940329 1713942 2835131 3204467 
960838 1781746 2857767 3212342 
1044022 1856436 2864017 3224513 
1086242 1946657 2894396 3263507 
1186856 1999897 2912805 2276267 
1226385 2104226 2928282 282118 
i 1253574 2109282 29414(6 3283593 
“| 1253666 2176804 2948157 3327540 
| 1273799 2256475 2949785 3476126 . 
E 1309489 2303799 2953926 4258579 : 
i 1312085 2380941 29723892 2274293 : 
‘ 1335055 2420674 2999391 4320669 . 
; 1758514 2432430 3006581 4351194 
i 1560428 2448905 3029647 42543905 : 
: 1573028 2548974 3035477 4409856 : 
: Gyroscope with rotor drive 
24430 1048817 131898¢ 1597752 : 
99644 1067808 1319323 1605289 , 
i 442461 1075770 1359333 1610930 
; 462512 1096253 1382372 1617309 
i 505575 1112997 1385423 1629577 
i 557300 1137234 1407491 1630394 
i 591768 1143975 1410931 1640549 
i §96231 1145025 1416038 1651845 
i 617665 1146183 1429577 1653660 
‘ 654882 1148154 1431140 1704575 
: 698286 1164185 1440822 1718539 
1175827 1464576 1764714 
cb 1192468 1469094 1778734 
791983 31192532 1486261 1791755 
Petes 1223014 1495769 1794749 
cn 1236504 1499602 1802108 
aavse 1279471 1510487 1810646 
993819 1286395 1511240 1825293 - 
1021116 1289170 1554732 1857736 
1025747 1298664 1558720 1861692 
1033994 1309636 1558721 1964801 


1033995 1311509 1558722 1870085 
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1890831 2315019 2731836 3044309 
1894038 2325520 2737815 3055635 
1924816 2328744 2741922 3060751 
1932412 2334249 2743576 3071011 
1940622 2335106 2778227 3074283 
1954993 2338698 2780940 3077672 
195° 20 2344112 2786357 3078728 
197. 42 2345915 2801543 3080763 
1975740 2353159 2809827 3086400 
1978425 2357381 2815584 3094878 
1982635 2358927 2819053 3097535 
1582636 2364810 2822694 3102430 
1922637 2366707 2829523 3105657 
1984859 2367667 2239934 3107540 
1986807 2378858 2841017 3115784 
1987483 2380578 2850905 3129301 
1987763 2382135 2852942 3133213 
1989826 2382967 2850142 3137966 
2095112 2384838 2857122 3140853 
2009263 2386686 2857534 3142182 
2011453 2393473 2859625 3142183 
2018735 2395447 2852626 3142184 
2025194 2399539 2871705 3146433 
2031286 2412173 2871706 3157053 
2936288 2412481 2872872 3160018 
2044183 2413285 2874576 3162053 
2946735 2416300 2876643 3162951 
2047186 2422120 2880616 3165972 
2053183 2423269 2891407 3174346 
2054055 2423270 2898552 3176524 
2061263 2425554 2898765 3180223 
2075797 2427549 2899945 3183725 
2078734 2434488 2902863 3186241 
2080490 2438621 2911832 3187587 
2086896 2436358 2918869 3187588 
2086897 2445388 2919585 3192777 
2087961 2466302 2921472 3192778 
2099593 2474072 2928960 3200748 
2102538 2504166 2930240 32032611 
2106194 2524553 2930711 3209602 
2124817 2524756 2937804 3214982 
2129818 2534824 2942479 3225609 
2133809 2539363 2947178 3226984 
2135229 2547968 2948156 3226985 
2127540 2567948 2949784 3232121 
2138531 2588607 2953925 3233467 
2142018 2589873 2960873 3238432 
2157360 2589874 2960876 3238792 
2161241 2595268 2960877 3240076 
2163528 2605641 2963912 3242743 
2176804 2607231 2964953 3241955 
2180043 2608869 2969682 3252340 
2181250 2609693 2971384 3254538 
2193531 2615961 2978913 3257864 
2198023 2641134 2979707 3260122 
2207717 2649608 2981061 3261213 
2208666 2652778 2982139 3262324 
2209735 2666276 2982140 3263507 
2219243 2686474 2985022 3264881 
2247142 2688805 2995938 326482 
2249744 2691306 2995939 3267747 
2253005 2698542 2996922 3267748 
2272986 2700829 2997886 3273404 
2273309 2708369 3019555 3273405 3 
2292090 2715709 3019662 3273406 - 7 
2293311 2716943 3025708 3274837 hue 
2293707 2720602 3026731 3276267 ee 
2308234 2727393 3027471 3276270 i 


2311652 2729106 3043635 3276272 
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3280643 2446081 3706231 4024769 
3283594 3446082 3719092 4030371 
3287952 3449962 3722295 4936453 
3295379 3449963 3722297 4043205 
3299716 3431274 3726146 4147066 
3299717 3475975 3727466 4155521 
3299718 3477298 3738179 4169391 
3301069 3496780 3747417 4199948 
3301073 3499333 3753374 +199329 
3303706 3503269 3763708 4214482 
3309931 3511101 3765250 4240301 
3211326 3512020 3789677 4246801 
3313162 3516280 3807238 4257280 
3320816 3517562 3807239 4258579 
i 3323374 3522737 3823990 4264852 
; 3323376 3526143 3824865 4266432 
' 3323379 3528300 3849896 4267735 
3324731 3534617 3854341 4269073 
3324417 3535941 3862732 4271709 
3339420 3540295 3877317 4274291 
3339421 3545287 3878730 4280366 
3344676 3570282 3886803 4281555 
3354726 3596523 3898668 4283959 
3357242 3603161 3898889 4297883 
3358514 3604277 3902374 4305304 
3359806 3606793 3906804 4320669 
3363472 3611815 3908470 4332365 
3365958 3625070 3915416 4346614 
j 3365961 3664199 3926060 4351194 
, 3373499 3670585 3931742 4354393 
3393569 3672235 3974702 4357837 
3412618 3301073 3982441 4366615 
3420111 3673875 3985034 4380108 
3434354 3677098 4000660 
3434355 3702569 4003265 
' 3442143 3703831 4021716 


13.57 Rotor or Casing, Pendulous when Stationary, Non-Pendulous when Rotating 
13.571 Authors 
No Entries 


13.572 G.B. Patent Specifications 





511742 682528 
542565 707660 
549944 733678 
556264 944828 
382301 950694 
655536 996283 


13.58 Two or More Rotors in a Single Gimbal Frame 
1358.1 Authors 
No Entries 


13.58.2 G.B, Patent Specifications 


: 10440-1911 108149 135871 161595 
i 26906-1911 110369 137959 166800 
f 5963-1913 112636 141139 179918 
11827-1915 11444] 148963 186655 
13280-1915 127830 148965 187985 
16098-1915 131990 148981 209052 
100490 132816 148989 22106 
107572 132839 160868 221200 
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274268 
290670 
291047 
308584 
315966 
322098 
331956 
351030 
371235 
379134 
382343 
435353 
439630 
444715 
462826 
511742 
539011 
344094 
13.58,3 


796893 

874255 

1016240 
1050153 
1066860 
1083370 
1150311 
1232619 
1236993 
1309591 
1309592 
1310862 
1310862 
1324477 
1324478 
1330503 
1363861 
1368226 
1429588 
1442799 
1446348 
1452482 
1465532 
1501886 
1529720 
1545812 
1548442 
1573343 
1612405 
1655247 
1687970 
1732677 
1735058 
1801329 
1801948 
1869840 
1930082 
1931191 
1932210 
1947562 
1950317 
1964869 
1973042 
1988458 
2008058 
2337974 
2158181 
2162482 


544786 
546329 
549312 
559895 
579991 
627123 
630657 
637993 
657668 
657670 
663437 
706434 
713511 
732975 
733058 
740796 
769247 
791556 


U.S. Patent Specifications 


2188606 
2190390 
2242806 
2302894 
2315500 
2320354 
2342655 
2350303 
2371368 
2381160 
2395250 
2403658 
2409875 
2412614 
2414291 
2419948 
2432613 
2441556 
2478839 
2505021 
2507451 
2512279 
2517612 
2539772 
2550220 
2559094 
2566305 
2577313 
2586469 
2591697 
2592643 
2603003 
2606448 
2608867 
2620669 
2630017 
2631455 
2637914 
2643547 
2667705 
2707400 
2713134 
2728979 
2729107 
2729108 
2732720 
2734280 
2752792 


807292 
811069 
820480 
826418 
826419 
839024 
854360 
854506 
866916 
868535 
876433 
884061 
895999 
918524 
924093 
935976 
941533 
942826 


2752793 
2758478 
2762123 
2770452 
2771779 
2786357 
2801544 
2811043 
2311047 
2811785 
2821087 
2845800 
2846889 
2848898 
2865207 
2871703 
2871707 
2879670 
2883863 
2886897 
2889710 
2893248 
2898766 
2899882 
2900824 
2906128 
2912865 
2935942 
2936627 
2944426 
2946539 
2948157 
2949780 
2949785 
2933858 
2953926 
2954700 
2955474 
2958522 
2959059 
2960878 
2961877 
2963242 
2963243 
2966063 
2969681 
2970382 
2977806 


957196 

972762 

980529 

1018679 
1034314 
1050530 
1071371 
1173564 
1263424 
1299822 
1425092 
1428908 
1484793 
1521638 
1564686 


2985023 
2986944 
2989672 
2995318 
2996923 
2999390 
3001408 
3004437 
3005352 
3020537 
3023617 
3029646 
3039316 
3048352 
3050995 
3052129 
3056303 
3068706 
3069912 
3071012 
3071977 
3075393 
3075729 
3078727 
3104545 
3122842 
3127774 
3131569 
3142994 
3143892 
3143893 
3158340 
3162052 
3163039 
3164340 
3165927 
3192778 
3193216 
3214983 
3220266 
3226986 
3229533 
3229534 
3230779 
3232122 
3238793 
3238794 
3238795 


Se er 
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3242744 3335614 3492735 3762062 
3258977 3349630 3493194 3784363 
3264883 3352164 3496781 3790766 
3266325 3355953 3498476 3805625 
3269024 3355954 3509765 3811329 
3269195 3377854 3517563 3918309 
3272017 3398586 3531998 3931747 
3272018 3404571 3540289 3979090 
3277728 3424010 3548507 4020702 
3280644 3424401 3552216 4021716 
3282118 3428789 3563662 4094200 
3282119 3438268 3575093 4125017 
3285077 3439548 3584513 4152942 
3296872 3451275 3597598 4179818 
3296873 3452948 3612160 4180916 
3304788 3455172 3616699 4193308 
330867U 3456512 3638502 4258578 
3310986 3456513 3640137 4275605 
3318161 3476129 3648525 4280188 
3320819 3477298 3691853 4292854 
3323380 3481208 3701200 4361055 
3327539 3483760 3739646 4387513 
3329928 3489004 3741500 4399714 
3329375 3490281 ; 3742770 


13.59 Damping Oscillations 
1359.1 Authors 


Bloch A. (1964-65) 

Carrier GF. Miles J.W. (1960/63) 
Filatov V.V. (1973) 

Klimov DM. (1958) 

Letova T.A. (1965) 

Parks R. Maunder L. (1961) 
Potapov A.A. (1969) 

Sergeev S.I. (1966) 

Sneddon LN. (1976) see p. 521 





13.59.2 GB. Patents Specifications 


340327 612571 918197 1280776 
425890 845808 923406 1557528 
488601 856374 1096170 2005411 
549041 873544 1171719 
587714 889385 1254385 


13.59.3 U.S. Patent Specifications 


) 7 
: 
. 

| 


RE 24741 1773412 2328744 2512902 
RE 24829 1866706 2349287 2515274 : 
944511 1988591 2365727 2518632 * 
141099 2013109 2380079 2519459 : 
; 1162125 2025423 2389775 2520929 
: 1183530 2025640 2395940 2534963 
1183745 2046723 2404172 2537844 
i 1308693 2100833 2411550 2544767 
t 1309409 2158648 2412453 2569311 
f 1330501 2190698 2417282 2584222 
1407320 2226902 2426213 2585024 
1586070 2236340 2432430 2592092 
1642087 2242253 2457150 2595268 
1655247 2246738 2457228 2599539 ; 
1685762 2257730 2464516 2602239 a 
1686524 2279625 2466440 2612692 ? 
1713942 2291612 2510068 2625825 
1 1730967 2299663 2512342 2662513 
7 1751110 2303454 2512746 2662514 
i : | 





eet a 


——Saaee me = o—<_.  e 





80 

2667078 2945380 3237459 3548664 
2672054 2948155 3240075 3564931 
2690014 2951373 3241376 3577646 
2693723 2951374 3249321 3582019 
2699846 2951375 3250136 3588001 
2709921 2952337 4252339 3591108 
2712757 2955471 3257853 3592066 
271819 2955472 3258976 9 
anes 3968953 3260123 ariesee 
2729984 2982139 3261212 3597983 
2734384 2983151 3276268 3608383 
2752684 2984114 3286109 3618403 
2752791 2984727 3296873 3637169 
2754501 2995940 3303707 3653267 
2766626 3031892 3310987 2662609 
2766627 3037150 3311326 3685770 
2780940 3060752 3313163 3716206 
2795957 3070192 3324732 3728900 
2797581 3071011 3330520 3730457 
2802279 3074283 3336812 3784363 
2805578 3075393 3340739 3786685 
2822694 3079803 3347104 3806062 
2825228 3093205 3352163 3877316 
2829521 3113594 3353414 3877462 
2834213 3115326 3353415 3890718 
2836070 3123330 3355943 4043205 
2837923 3131903 3396587 4095484 
2839932 3132523 3397851 4099696 
2839933 3132524 3403191 4126046 
2846888 3134265 3406575 4144769 
2851886 3136163 3406576 4159502 
, 2852941 3142181 3415479 4161237 
2859624 3156121 3417474 4189947 
2864256 3162396 3420110 4193308 
2865206 2166942 3426980 4198863 
i 2876643 3167966 3430276 4222278 
2881868 3172213 oe 4236414 
2887885 3176800 3443321 4240302 
2896455 3183724 3464290 4242917 
2898538 3186240 3479888 4246801 
2899828 3203259 3496202 4255979 
2900823 3212344 3497164 4266431 
2901703 3214980 3511452 4270393 
2902863 3220265 3515007 4352481 
2919585 3222936 3523458 4355540 
2932546 3222937 3526144 4375726 

2937532 3232635 3535941 

2937533 3236108 3540294 


1359.4 European Patent Specification 


EP 0122745 


13.60 Datum and Scale Indicators 
13.60.1 Authors 

No Entries 

1360.2 GB. Patent Specifications 


793173 
795053 
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Datum and Scale Indicators (Indicating means incituling optical pointers} 


9737-1911 
15669-1911 
19162-1913 
9351-1914 
24847-1914 
5377-1915 
106170 
120942 
123438 
125096 
128628 
127007 
127287 
127703 
127830 
128345 
129724 
130143 
131990 
133714 
134234 
139474 
139771 
140142 
140482 
142261 
142894 
145432 
145460 
146372 
150452 
151154 
155030 
159604 
160316 
164396 
179918 
186159 
187985 
191676 
196296 
196831 
213751 
217405 
218953 
239043 
246741 
248583 
281694 
292051 
294691 
301278 
301571 
309150 
328504 
331627 
341519 
345127 
349026 
351672 
359073 
361836 
382782 
390410 
391111 
393354 
393695 


397654 
405034 
411921 
413715 
414903 
415277 
416813 
417185 
418377 
419816 
421079 
422116 
425111 
425890 
426185 
435355 
437791 
441130 
442991 
445586 
433238 
455514 
357483 
461257 
462826 
463332 
464193 
471093 
471217 
471895 
473148 
473688 
474629 
475321 
479279 
485043 
486315 
489232 
494359 
497584 
497952 
§00462 
502629 
504753 
504876 
510524 
515176 
§21160 
§22208 
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565802 
$66823 
572213 
573251 
$74043 
578958 
579991 
580248 
582541 
583068 
583366 
590496 
591182 
$91400 
592500 
593963 
595990 
599249 
599605 
599607 
599665 
604208 
605058 
607349 
608782 
608851 
609909 
612388 
61257 
616374 
617108 
619939 
619945 
619960 
622185 
623078 
624564 
624947 
625415 
625869 
626635 
629305 
636952 
637993 
638972 
638982 
638983 
641137 
642093 





670983 
682766 
682908 
634667 
684668 
708969 
712888 


718484 
726627 
731737 
733678 
734148 
737236 
751018 
751148 
460251 
769442 
777698 
790019 
802776 
805947 
806057 
935650 
840427 
865344 
876865 
885946 
885947 
886063 
$92453 
960933 
947322 
985324 
990701 
990740 
996283 
1908282 
1009169 
1014325 
1016260 
1017590 
1018679 
1026570 
1032473 
1034135 
1037165 
1050530 
1068426 
1069566 
1072365 


1162305 
1196425 


1203841 
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1564686 
1579920 


13.603 U.S. Patent Specifications 


3301074 
3371542 
4553440 


13.61 Correct Operation and Understanding Errors 
13.611 Authors 


Blokhin A.N. Saprykia A.P. (1978) 
Bachkalo B.A. (1974) 

Crawley J Maunder L (1964) 
Chelpanov LB. (1973) 

Forder P.W. (1985) (relativistic effects) 
Getmanov V.G. (1978) 

Gilstad D.W. (1973) 

Goodstein R. (1959) 

Gubbins H.L. Barkel D.J.(1974) 
Hunz J.C. (1983) 

Joos D.K. (1978) 

Kostrov A.V. Rivkin S.S. (1969) 
Krogmann U. (1978) 

Lunts Ia. L. i (1969) 

Magnus K. x (1959) 

Odintsov A.A. iii (1974) 

Ogawa K. et al (1973) 

Pavlov V.A. (1961) 

Paviovskii M.A. iii 

Pavlovskii M.A. Petrenke V.E. (1980) 
Pavlovskii M.A. Zbzutskii A.V. (1976) (1978) 
Potter J.E. (1973) 

Prentis J.M. (1961) 

Read RS. (1963) 

Roitenberg E. Yu. v (1960 vii (1960) 
Scheiman G.E. (1969) 

Schultz P. (1976) 

TerekiJ “Shatvani L. (1982) 

Vlasov Yu. B. (1974) 


13.61.2 GB. Patent Specifications 


687135 880299 1029012 
717322 595999 1057743 
723377 911490 1061769 
778533 917168 1666914 
798485 925219 1975221 
804006 925576 10981505 
810279 926959 1089070 
820480 950694 1096831 
844948 957163 1159324 
857552 964648 42° 2287 
865642 983658 1299031 
374101 1019720 1308205 
Devices Indicating Correct Operation 

130095 645408 731737 
131992 708969 745186 
133714 717322 751403 
141139 726627 761521 
143969 726849 831336 
152008 726890 860171 
419816 729008 944828 
530582 729518 954312 


1331150 
1339683 
1346558 
1425854 
1508376 
1511430 
1553488 
1557528 
2914309 
2019617 
2113430 


964648 

1061769 
1092162 
1092344 
1696831 
1097682 
1103621 
1134273 
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1176228 
1176735 
1292287 
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13.613 U.S. Patent Specifications 


3368431 
3540294 
3731543 
3965753 
4026160 


4088031 
4126046 
4189947 
4266432 
4267735 


1361.4 Gennan Patent Specifications 


2363525 
2366101 
2527464 


13.61.5 — Russian Patent Specifications 


13.61.6 European Patent Specification 


EP.0127843 
13.62 Pick-off Devices 
13.621 Authors 


Monopoli R.V. (1961) 
Vyce JR. (1965) 


13.622 GB. Patent Specifications 


560472 
591022 
599826 
612507 
743231 
731018 
793649 
841944 
867866 


879533 
827112 
938705 
940790 
953407 
971613 
980487 
988598 
1047999 


13.623 — U.S. Patent Specifications 


2200431 
2381645 
2490735 
2737054 
2805677 
2856778 
2925590 
2986944 


Gyroscope with Pick-off 


1236993 
1295003 
1318196 
1324477 
1335055 
1392378 


3045197 
3078729 
3097299 
3154952 
3252338 
3320816 
3608385 
3779087 


1419010 
1446280 
1500860 
1529720 
1592081 
1597788 


4269073 
4270387 
4351194 
4354393 


1069080 
1086539 
1104525 
1150134 
1152585 
1312294 
1314304 
1364055 
1399607 


3807239 
3811328 
3813949 
3905244 
3918310 
3915019 
4068533 
4074580 


1621835 
1639233 
1745990 
1801609 
1860230 
1900709 


1486189 
1526139 
1564105 





1959144 
1959804 
1982442 
1992086 
1998948 
1999646 
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3 S23 
2008058 2553268 2951378 3429190 x 
2041526 25626590 2956436 3438276 
2089987 2602239 2968957 3442143 
2103741 2605268 300535: 3444744 
2115578 2620570 30451597 3452444 
2137974 2633028 3058358 | 345260. 
2162482 2641134 3122937 — 3456511 
2183133 2644901 3123818 3456512 
219535) 2690014 3125886 3463016 
2200431 2691306 3142993 3469458 
2228367 2697218 3149276 3470751 
2237077 2704457 3162804 3475971 
2320354 2709922 3177727 3477298 
2345071 2712757 3194079 3479889 
2361458 2713727 3198621 3481207 
2363495 3209602 3489017 
2381160 3218872 3498144 
2382993 3222552 3505882 
2385203 3224281 3509779 
2386176 3226711 3512264 
2389158 3239673 3517562 
2393473 3241377 3522395 
2401337 3250137 3526144 
2403874 3252349 3527108 
2407657 325897€ 3533297 
2409634 3260122 3540289 
2414102 3261213 3540293 
2416646 2918 3262324 3561129 
2417689 2814743 3275271 3587330 
2421247 2814955 3277727 3610051 
2425733 2815584 3277728 3611785 
2429612 2821859 3279263 3613457 
2434488 2823326 3285076 3614895 
2440189 2841751 3286533 3657918 
2440713 2846891 3295379 3702078 
2450874 2847664 3307412 3722297 
2456619 2865205 3307413 3732739 . 
2461521 2875618 3311326 3741020 
2463095 2878006 3313162 3782205 
2463498 2881518 3319474 3787100 
2465311 2893247 3.24731 3790235 
2478956 2904911 3338105 3813946 
2480574 293 3345526 3815428 
2484022 3347105 3883788 
2485953 3365961 3883957 
2488734 2942475 3377872 3968352 
2501885 2948155 3379889 4111562 
2511178 2949784 3412472 4189946 
2537844 2951376 3425015 4258577 
2539772 2951377 3425283 
A Optical Pick-off 
B Pneumatic Pick-off 
C Conducting Liquid Pick-off 
D Electrical Pick-off 
E Electrical and Magnetic Pick-off 
A 
1972882 2954700 3228628 3328595 
1999646 2959060 3238791 3355953 
2200431 2968954 3254537 3367194 
2392473 3071676 3270567 3373616 
2470773 3084560 3277364 3413126 
2512598 3097249 3292439 3417627 : 
2534824 3142183 3301071 3422686 
2856238 3154953 3304788 3439170 ‘ 
2856778 3290510 3313161 3439547 3 
2942479 3205718 3323375 3442144 : = = 


2948813 3226982 3323377 3449961 
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1419019 
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1592081 


RE 27195 
1228061 
1655800 
1687970 
1763806 
1887318 
1942737 
2041526 
2417573 
2427150 
2446180 
1456020 





2472824 
2477574 
2479122 
2484022 
2509446 
2547968 





3585877 
3592066 
3396523 
3603161 
3628385 
3703832 
3798976 


2709921 
2852942 
2871704 
2960873 
3021714 
3139758 
3165282 
3187388 
3250497 
3265335 
3267747 
3276270 
3311987 
3320816 
323378 
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7 
40740 


had Cad 


2478956 
2713727 
2720115 
2780940 
2795957 
2802918 
2825228 
2825789 
2834214 
2834215 
2841016 
2868023 


2677514 
2701875 
2703935 
2707401 
2715709 
2723813 
2746301 
2752791 
2766627 
2785573 
2790119 
2794345 
2804776 
2810843 
2817240 
2822695 
2829522 
2837924 
2852943 
2856779 
2879669 
2887636 
2893246 





3813949 
3877317 
3905244 
3915019 
3924475 
4027540 
4036453 


3354727 
3362233 
3362234 
3382726 
3386293 
3410143 
3416378 
3435688 
3446082 
3451289 
3465600 
3485106 
3486384 
3492879 
3509778 
3577788 


2871703 
2947177 
2953027 
2973413 
2998728 
3026731 
3060751 
3083578 
3142991 
3200653 
3208285 
3225608 


2909831 
2911832 
2919585 
2925599 
2925736 
2937533 
2948156 
2951326 
2951373 
2951374 
2953473 
2964952 
2973650 
2976736 
2978622 
2982139 
2991659 
3932832 
3038359 
3060752 
3078728 
3078729 
3082628 





3147627 


Se 


3604277 
3610053 
3610054 
3620089 
3625069 
3625070 
3672235 
3702079 


3226984 
3226955 
3299716 
3362232 
3428789 
3430501 
3543587 
3704406 
3704407 
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3327541 
3350947 
3354726 
3359805 
3359806 
3363169 
3375722 
3394597 
3413855 
3430500 
3434353 
3439546 
3439556 
3440889 
3445745 
3482455 
3483761 
3490297 
3491453 


E 
2697218 
2719291 
3891285 
4019392 
4152942 
4158312 


13.62.4 
596825 
13.62.5 


EP,0009347 
EP.0207907 


13.63 Balancing 


13.631 


Beaulieu A. J. (1973) 
Den Hartog J.P. (1963) 
Kear F.W. (1960) 


3505883 


3522736 


3524356 
3524357 
3526145 
3545287 
3557629 


3559492 


3608383 
3664199 
3670578 
3670585 
3678764 
3779087 
3787756 
3802276 
3815428 
3824865 
3847028 


4167296 
4179904 
4185797 
4189948 
4191346 
4240301 


Russian Patent Specification 


European Patent Specifications 


Kovalev M.-P. et al i ii (1965)(1962) 
IBM Technical Disclosure Bulletin 


13 No.6 (1970)p1483 


13.63.2 


348826 
568499 
370170 
581991 
593231 


13.63.3 


1180815 
2118770 
2618159 
2650502 
2714311 
2735305 


13.63.4 


2363780 


G.B. Patent Specifications 


603038 
612357 
655151 
1015681 
1156637 


U.S Patent Specifications 


2826918 


3147624 
3285076 
3935746 
4003265 
4028524 


French Paieni Specification 














4098564 
4111067 
4121143 
4143466 
4150579 
4158312 
4170904 
4179087 
4217787 
4255978 
4258577 
4267737 
4281555 
4320669 
4329886 
4335927 
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13.63.5 Russian Patent Specifications 


462098 “> 588481 
515954 664074 
552505 
567982 
577419 


13.63.6 European Patent Specification 
EP. 0161153 

13.64 Temperature Variations 

13.641 Authors 


Barnaby R.E. ii (1963) 
Marshall R.E. Jansson R.M. (1960) 


13.54.2 GB. Patent Specif'cations 


163315 S11745 594465 
164285 542613 631794 
237366 544728 633942 
388169 561297 977873 
391111 374582 1018509 
474029 $79909 1025325 


Temperature variations, compensating for or preventing 


15669-191 550769 764634 
2120-1913 561297 791556 
170947 566655 798089 
387366 574582 798107 
388169 579909 812875 
391111 594465 815556 
425954 603427 825917 
463332 616374 845808 
466864 630657 847278 
471537 640562 852562 
474020 706434 856374 
511745 74034¢ 868535 
537777 740350 876433 
552613 740785 878029 
544728 783449 879655 


13.643 U.S. Patent Specifications 


3004436 3240074 
3112651 4603483 
3132523 4651576 
3186240 
3200653 


13.64.4 — European Patent Specification 
EP. 0142937 

13.65 Unclassified (Testing) 

13.65.1 Authors 


Matasov A.I. (1985) 





‘extensive prior aft given: _ 

















1069594 
1084456 
1179601 
1306792 
1557528* 


885303 
886063 
911913 
918197 
958988 
959258 
960437 
973122 
977873 
938658 
996283 
1024625 
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1365.2 GB. Patent Specifications 


245544 564752 964648 1086299 
271528 §74257 1008375 1094396 
526279 612557 1053077 1095519 
547022 635192 1054238 1096831 
558374 756504 1061769 1173564 
562688 880299 1064219 

565382 957163 1066450 





13.653 U.S. Patent Specifications 
2468137 

3077760 

3194051 

4646255 

13.654 — Russian Patent Specification 
676868 

13.66 Horizontal Gyroscopes 
13.66.1 Authors 

No Entries 

13.662 G.B. Patent Spec.fications 


No Entries 


1366.3 U.S. Patent Specifications 


195860 1707475 2292090 2968956 

392246 1736039 2334002 3212196 

812587 1741736 2401160 3386179 

875036 1749059 2405047 3452444 

1092816 1801947 2478956 4267737 7 
- 1197134 1825345 2588607 4275684 

1279471 2129586 2609615 4283960 

1358258 2219964 2677194 

1695774 2274443 2940318 


13.67 Vertical Gyroscopes 
13.671 Authors 

No Entries 

13.672 G.B. Patent Specifications 
No Entries 


13.67.3 U.S, Patent Specifications 
















157053 2176203 2874576 
366438 2188606 2886972 
464806 2190698 2968955 
595820 2200196 3193216 
640051 2249744 3196694 
678757 1679354 2270876 3226986 
919064 1709314 2293039 3238792 so ats 
1141099 1726643 2315167 3311326 gras 
1313532 1731776 2378744 3455172 ao 
1342397 1932210 2405058 3466935 
138033 20278C8 2418032 3498145 
1393845 2041526 2437251 3543587 
1447685 2133793 2590207 3587330 


«i 1480637 2162698 2745091 3604276- 
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3606794 4088031 
3648525 4158312 
3664200 4266431 
4043614 4294128 
4061043 4297905 
-4068533 


13.68 Self Excitation of a Gyroscope 


13.681 — Authors 

Amold R.N. Maunder L. (1961) p 196 et seq. 
Leimanis E. (1965) see p 136 

Mapnus K. vii (1975) 

Maunder L. iii (1964-65) see p 13 

Morante AB. (1968) 

Merkin DR. ii (1959) 

Quantley A L. (1957) 

Smo! nikov B.A. Stepanova M.V. (1981) 























-14. | THE GYROSCOPE IN NAVIGATION 
14.1 “General 
W411 Aiahors 


Bogdanovich M. M etal (1961) 

Bulgakov B.V. (1969) a reprint of his important paper of 1938 
Dubois E. iii iii (1872) (1884) 

Ishlinskii A. Iu. iti vi viliA (1957-1959-1965) viiiB 
Ledieu A. (1872) 

Maunder L. v(1968) 

Nitusov E.V. (1972) 

O'Hara W.(1951) 

Rivkin $.S. (1965) 

Ryabov B.A. (1963) 

Thomson W. iii (1884) 

Topelbert D.G. (1950) 

Usener H. (1917) 





14.2. Gyromagnetic Compass 
44.2.1 Authors 
No Entries 


14.2.2 G.B. Patent Specifications 





9737 of 1911 571036 638972 874992 
125791 571622 638982 877270 
366764 574848 638983 295576 
404994 576412 639391 900933 
408121 586506 642093 930695 
422116 586507 642649 934430 
440980 587925 655138 942060 
461257 587932 668401 942772 
46686€- 591019 668431 955911 
466865 600165* 671411 974675 
468672 600186 676005 1027230 
490162 600189 681926 1043597 
501836 600605 682766 1043597 
505495 601663 685480 1958755 
505715 601971* 690011 1126463 
505900 603448 691846 1288290 
505901 695646 711078 1332168 
510789 606955 713289 1339070 
513624 607117 723486 1358417 
520286 612307 747207 1416967 
522384 612388 749012 1431432 
3529459 616538 756637 1480652 
538346 619525 769442 1512788 
538943 621014 772090 1555286 . 
539225 624201 794076 2057127 
549042 624406 806083 2056685 
553178 627978 827199 

554595 627979 850692 

359327 631794 854732 


Gyro-magnetic compasses 


270006 405123 466864 495242 
298934 419934 466865 501856 
366058 440980 473799 504753 
366764 444393 475372 505495 
377262 444827 482389 505715 
404994 460491 487299 505900 
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586506 624201 
_329 "586507 631794 
535211 -§87925 638971 
538346 °§87932 638972 
§38943 -600186 638982 
539225 601131 638983 
§42529 601663 639391 
544786 696646 642093 
545284 606955 655138 
546329 -607117 676005 942060 
554595 - 612307 - 682766 1126463 
565351 621014 691846 1416967 
576412 621018 698033 "1512788 


14.23 U.S Patent Specifications 



















1617 2451230 2959866 3911255 
2357319 3091127 3967384 
2361790 3559493 4010549 
2412614 3331286 4180916 
2415813 3837086 
14.3 Earth Inductor Compass 
14.3.1 Authors 
No Entries 
143.2 G.B. Patent Specifications 
194686 507965 $88482 662832 
298934 §39817 601971 668431 
314786 $49028 619525 685480 
342038 549528 624083 690011 
366764 550779 624406 695880 
389819 565351 627978 756085 
396547 569839 638972 790031 ‘ 
400040 574848 638982 794076 
506458 583366 662831 
14.3.3 U.S. Patent Specifications 
ft i 2176197 
, 2737054 
: 4013946 
: 4197655 
: Direction Indicators 
i 34298 1610930 1973042 2086898 
I 366938 1612405 1974220 2092032 
' 464806 1617310 1975740 2093417 
595820 1628136 1981687 2099705 
; 640051 1642087 1982851 2105148 
{ 741683 1655247 1996895 2106194 : 
i 841612 1688559 1996896 2111388 i 
: 877034 1727460 2000524 2114479 5 
{ 940329 1851536 2001038 2129586 3 
i 1031769 1857736 2005379 2133489 4 
1032022 1860345 2008058 2133809 z 
i 1067808 1880994 2015650 2136944 ; 
; 1124068 1901567 2018735 2166920 y 
i 1324128 1903710 2038537 2173228 
1342397 1922976 2047922 2775165 
1451928 1924339 2052866 2378623 
is Bee 1489512 1924816 2061894 2180221 
Ae 1493473 1929400 2069285 2290196 


1522924 1937336 2075797 2213708 
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2203824 2704457 3463909 
2208267 2707882 3475975 
2208666 2730813 3480766 
2210090 2735191 3487553 
2214538 2745091 3491228 
2219267 2811785 3509765 
2219964 2816448 3518016 
2220457 2823464 3543587 
2276191 2847664 3577646 
2227529 2854763 3597598 
2249373 2857677 3633003 
2261945 2864174 3731543 
2273876 2882718 3806865 
2292451 2958953 3816935 
2293039 9422 2988818 3849896 
2293092 253210 3019532 3883957 
: 2303641 2533686 3032886 3889387 
2315500 3548918 3142183 3911255 
2321543 2555328 3197881 3930317 
3324157 3 3197882 3938256 
2333984 3199207 3962797 
2334116 3239166 3977087 
2335876 3250497 4020491 
2337602 3253472 4027540 
2345915 3363169 4071959 
2349757 3365147 4143466 
2360399 3371542 4158261 
2360935 3386170 4180916 
2366543 3391568 4197655 
2368221 3392698 4218827 
| 2368628 3394596 4244116 
| 2383409 2667698 3423051 4370815 
2384452 2674049 3426592 4373126 
2387104 2681576 3436967 4384409 
2403874 2688805 3440889 4393597 
2404603 2699611 3453894 4416066 

2405052 3790106 3460486 


14.4 Gyr compass 
1441 Authors 


Agafonov S.A. (1978) 

Allington PJ.S. (1964-5) 

Anon. Arma Brown (1963) 

Anon. (1926) 

Amold RN. Maunder L. (1961) (Chapter 10) p.228-265 
Anschutz & Co. (1919) 

Arthur RJ. (1967) 

Aubol P.B. et al (1968) 

Amold RN. Maunder L. (1961) (General) 

Bache R. (1913) 

Bauersfeld W. (1960) (see Magnus K. (1971) p.414 etseq) 
Barnett D. (1964-5) 

Beghin H.(1921) 

Braddon F.D. (1960) : 
Burger W. Corbet A.G. (1965) 3 
Byrd RE, Saunders HE. (1914) 
Chichinadaze M.V. (1975}(1984) 
Chalmers T.W. (1920) : 
Chelpanov LB. iii (19621973) 
Chemyak E.B.{1971) 

Christoph P. (1974) 

Collins F.A. 907) 

Crouse GB. Bloomfield NJ-(1920) 
DingerH.C.(1913) | 

Duiitriev A. Yu. et al (1977) 
Dubsis E. (1872, 1897). 
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Elliot Bros.(1910) = 
Elphinstone G.K.B. (1911, 1912) 
Ford H.C.(1914) 
Fox C. (1949) : 
Fredericks AC. (1911) ~ 
Geekeler LW. (1935, 1933) iii 
Gillmor RE.iii(1912)* 
Korolev V.D. (1966) 
Klinkert J. (1973) 
Knudsen A.W.(1973) ; 
Koshliakov V.N. ilili v vi (¢.1962)" 
Klumpp nivon (1961) 
Koshlyakov V.N. Lyusin Yu. B. Chichinadaze M_V. (1973) 
Ledieu A. (1872) 
Lemaire P. (1511) 
Liashenko V.F. (1962) 
Magnus K. v (1971) (p.399-414) in German 
Marchand H. (1911) 
Marticnssen O. (1906)- 
Martynyuk A.A. (1974) 
Merkin D.R. iv (1963) 
Mourre L_ (1953) (N.B. Mourre) 
Nesterenko T.G. (1976) 
Nitusov E.V. (1972) 
Nulton LM. (1915) 
Onishchenko S.M. (1969) 
Potemkin A.E. (1979) (1984) 
Perry J. iv (1908)** 
Pineau M. (1912) 
Rabinovich Yu, 1.(1969) 
Reid RE. (1984) 
Richardson K.LT. (1954) 
Rawlings A-L. (1929) 
Rellensman O. Pfleider EP. (1959) 
Roiterberg E.Ya. iii iv vii ix (1959-66> 
Ropars J. (1961) 
Schuler M. iii iv v vii xit (1909-1935) 7 
Schultz P. (1974) 
. : Shul'man I. Sh. (1975) 
i Sperry EA. iv v vii xii (1911-1913) 
Thomson W. iii (1884) (Lord Kzlvin) 
Tokar E.N.(1961) 
Usencr H. (1917) 
Vasilenko VP. Temchenko M.E. 
Vavilov S.M. (1983) 
Voroshilova N,V. ct al (1974) 
Watt GJ. (1964) 
: Williams HS. (1907) 
: Zhbanov Yu. K. (1961-73) 
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144.2 G.B. Paten: Specifications — Gyro-Compass 









1184 of 1856 10382 of 1908 12959 of 1914 29 

2676 of 1857 22602 of 1909 22379 of 1914 33 

6842 of 1884 23575 of 1910 24847 of 1914 25 : 

$394 of 1884 9691 of 1911 565 of 1915 6 ; 

1122 of 1889 9737 of 1911 1240 of 1915 i ; 

1031 of 1890 10440 of 1911 16095 of 1915 : i 

3587 of 1899 15669 of 1911 17725 of 1915 5 
25984 of 1903 14339 of 1912 100490 § 

2695 of 1906 27739 of 1912 104191 ‘ 
10184 of 1906 29082 of 1912 107572 ° 
10185 of 1906 26068 of 1913 108149 

15942 of 1907 26160 of 1913 112636 

20562 of 1907 2735 of 1914 114441 

* deals with Geckeler’s equations 


**refers to some carly German patents 
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; 303229 629104 1072365 oo 
308584 629150 1095131 
369860 635192 1098827 
309910 633971 1111456 
. 319250 668401 1117848 
ie 320355 691546 1152447 
~30380 706434 1176735 
331956 707446 1183034 
331972 707518 1186642 
342880 705873 1196425 
346466 713511 1203841 
353296 77470 1207660 
367692 751142 1224512 
371807 772432 2724992 
397654 772433 1259753 
405034 776610 1278864 
414903 798089 1280652 
417995 801636 1280776 
433494 804372 1284492 
435399 805038 1319398 
448763 807292 1339683 
460244 808075 1385819 
461257 $1103) 1396163 
461424 825917 1400488 
472779 825918 1410895 
482215 825919 1413745 
§ §04726 825920 1424588- 
180413 §05007 829169 1425092 
188390 507643 839024 1469123 
206541 §09178 885946 1505519 
209052 509602 885947 1549043 
210062 539011 902264 1564686 
215594 §42529 923406 2011617 
218358 5344094 954312 2111202 
229869 547440 957196 2057127 
244843 583786 985324 2070244 
245546 597188 100916¢ 2090973 
247265 600661 1016260 2094975 . 
. 255745 603430 1030706 2100428 
265554 612723 1032473 2104217 
269042 637918 1039106 2111202 
275182 620042 1048615 2139350 
290392 627291 1057743 
290670 627686 7068426 
296790 627969 1069566 





Gyrocompass — avoiding or reducing ballistic errors 
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131987 275182 509178 804372 
152090 290392 509602 811031 
159604 290670 547440 §39024 
175292 303229 603430 885946 
179918 309910 612723 885947 
188390 309924 663437 959562 
210062 319250 707446 1058827 
371807 708873 - 1425092 
448763 772432 
472779 772433 
504913 791556 
Gyrocompasses — avoiding or reducing damping or latitude errors 
612723 1183034 1410895 = 
791556 = 1207660 1416967 
- 804372 4224512 ~ 1554204 
825917 1224992 1554205 
825919 1396163 1555286 


« 1032473 1400488 1580092 
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Gyrocompasses — avoiditig or reducing rolling errors 
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10440-1911 166570 
26160-1913 17$292 
2735-19 188390 

209032 

210062 
16098-1915 . 269042 = 
-100490 308584 
107572 353296 Z 
"308149 307643 : 
110369 539011 
125660 - §49312 


Gyrocompasses — avoiding or reducing speed and course errors 


15679-1911 





210062 
218358 
255745 








Gyrocompasses — with movement of the rotor axis about the meridian damped by air cxal other fluid jets, 


112636 
126451 
157986 
166579 
166571 


Gyrocompasses -- with moventents of the rotor exis about the meridian damped by interconnected Equid containers 


11028-1911 
124529 
125660 





Gyrocompasses — with movement of the roior axis about tlie meridian damped by pivoted ball with eccentric connection 6 


rotor casing 


15669-1911 
26160-1913 
157986 
215594 


342880 


188390 
192381 
“206541 
209052 
210062 
215394 
218358 
229869 
258646 
265534 
269042 
275182 
290392 


348517 
663437 
1186642 


509178 
544094 
533194 
606335 
707446 


250670 
319250 
353296 
367692 
371807 
383164 
448763 





482215 
309178 
347440 


707538 
772432 
772433 
798089 
798107 


349312 
751142 
807292 
957156 





Gyrocompasses — with movement of the rotor axis about the meridian damped by unclassified means 






































9737-1911 17723-1915 175292 

- 27739-1912 106170 179918 

6570-1913 127055 180413 

11988-1913 127830 405034 

‘ 26068-1913 137059 414903 
22379-1914 148967 435399 

= 16098-1915 166570 304913 
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96 
791596 1152447 1259753 1555286 
§39024: 1175863 1280776 1564686 
985324 - 41183034 1410895 1579920 

: 1069169 1196425 1554204 1580092 

j 1037106 1227130 1554205 2002116 








1240-1915 706433 886063 
127055 707446 1032473 
166868 708873 1095131 
206541 798089 1207660 
348366 825917 416895 
303034 §25919 1555286 


i433 US. Patert Specifications 





3229376 4005623 4283960 
3292269 4143466 4471255 
3296623 4158261 4504857 
3373617 4214482 3530164 
3452443 4275605 
1527932 1586606 2158045 
1625361 1887318 2257730 
1626123 1972882 2363500 
1255480 1647419 1978425 23472655 
1279473 1723317 1984874 243134 
1343158 1728185 1998945 2419948 
1362842 1730967 2024421 2322687 
1412769 1777953 2033168 2541556 
1419916 1782048 2095313 251058 
1499321 1784348 2110766 2611973 
1493214 1805854 2134932 
1493215 1911415 2129818 - 
1513746 1831398 2142018 











1473103 1671583 
1481213 1677331 
1493214 1678435 
1493215 1686518 
1495769 1686524 
102816 1496087 1725185 
1136566 3311716 1496950 1730867 
1186339 1330501 1497660 1734129 
1186658 1343159 1497371 1739251 
1362946 1498322 1743533 
1498602 1744069 
1$00239 1746832 
1503436 1749059 
1812222 1752110 
1518740 1765548 
1518762 1773172 
141775 1773411 
1589039 1773412 : 
52 1617380 1777601 
1412760 1621835 1778955 t=" 
1415018 1625361 1780019 : 
2 1425194 1626123 1784048 
1628136 1793142 
1644321 1801619 2 
G 1647418 1803454 & 
1452465 1650162 1811300 7 





































































































































































57 . 
3229376 b 
3231984 4180916 
3237313 4442723 
3254418 4458426 
3269024 4471665 
3274696 4472975 
3279086 
3290787 
Gyrossopic Compass Telamenic System Combined 
526228 2036571 2418685 2866180 
642662 - 2845042 2419573 2880509 
827182 2051902 2425366 2909764 
910287 2089701 2426383 2932014 
2147423 2427180 2937368 
2154250 2943302 
2155426 2979764 
3024448 
ia 
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14.5 Gyroscupic Steering of Ships 
14.5.1 Authors 


Gray J.G. iii (1914) 
Henderson J.B. iii (1934) 


$45.2 G.B. Patent Specifications 


5453 of 1913 341592 436579 608039 
18101 of 1913 342323 448959 636117 
29661 of 1913 350375 458090 642403 
145741 of 1914 355566 475372 656518 
15777 of 1914 366058 478344 957948 
117827 377262 460313 1176913 
185162 382222 523513 1223986 
247633 411620 535211 1319398 
323195 425009 590641 


14.5.3 U.S. Patent Specifications ~ Ship Steering 








15898 515548 1015061 1592081 
17525 537124 1015837 1603867 
RE27420 550001 1041103 1612434 
53934 550018 1043500 1617310 
137574 559244 1055814 1678714 
148434 559904 1088503 1679395 
156320 561272 1091653 1681415 
158101 561273 1093196 1684307 
162709 568737 1100420 1695601 
173951 596179 1128661 1695615 
186424 602684 1134919 1702404 
189459 603038 1151867 1711126 
189972 613869 1154103 1729869 
194658 622398 1164038 1730951 
196566 624531 1175959 1757096 
212950 626009 1200288 1765583 
233876 626951 1228364 1772787 
244541 635951 1270176 1776118 
. 270344 649771 1293167 1785971 
277667 654130 1306552 1793433 
283259 702980 1332302 1801947 
284325 714081 1345960 1813103 
292599 714786 1360258 1825240 
293755 716468 1360276 1835453 
313901 739775 1360325 1838965 
313907 743115 1360694 1871469 
315758 748252 1361127 1876731 
317817 759536 1365347 1890293 
319665 769916 1387850 1903265 
333008 771537 1389347 1911168 
352374 774693 1392786 1912489 
368796 810634 1392787 1927935 
385259 811852 1403318 1930945 
404472 812306 1405078 1939775 
418032 884292 1406405 1946693 
418921 884294 1418794 1948487 
423194 887443 1436280 1957647 
471202 887701 1442041 1958258 
476022 905871 1451064 1958259 
478814 911069 1461841 1958428 
482421 914626 1465091 1968542 . 
493000 916893 1467763 1982702 5 
495047 929174 1488723 1988463 5 
498160 942952 1497059 1993548 
500359 956818 1517575 1993549 
POS 509644 969084 1522833 1993550 
d 512662 978746 1536996 1993551 
515286 980156 1569927 2015186 
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2023334 2343313 2753498 3199482 











2066194 2351977 2796576 3203390 
2068065 2352649 2796737 3206998 
2073203 2360361 2797579 3208300 
2074251 2361178 2806441 3217683 
2087647 2362178 -2809435 3220373 
2089914 -2363335 2819777 3725620 
2095031 2365490 2819778 3225730 
2099713 2369456 2823636 3232262 
2102513 2377698 2834565 3237583 
2104627 -2382727 2841754 3237584 
2112171 2391645 2864990 3238957 
2112504 2392056 2873710 3249080 
2116103 2398243 2875722 3259080 
2120950 2400701 2888896 3259094 
2121894 2401771 2891205 3263639 
2131951 2402724 2894473 3263640 
2133153 2403658 2895445 3274849 
i 2134757 2403669 2903822 3277431 
; 2136213 2404281 2909140 3280781 
: 2140713 2408925 2909940 3290881 
i 2145493 2412486 2914013 3319594 
S 2155055 2420154 2914020 3330242 
2155075 2422139 2920599 3336891 
2156976 2427549 2925060 3358633 
2158584 2433826 2927551 3359823 
2159142 2434178 2928291 3363599 
2163724 2434187 2934690 3386313 
: 2168112 2440713 2940409 3386406 
: 2175627 2445940 2945170 3393656 
i 2175799 2448778 2947273 3417723 
| 2175800 2458177 2949093 3417726 
i 2176203 2+70137 2951460 3450087 
: 2176469 2495536 2958024 3465221 
i 2176807 2498223 2961936 3505577 
i 2179179 2499471 2976833 3508512 
i 2182717 2504139 2979006 3527186 
i 2185074 2508803 2987027 3530819 
| 2188834 2515168 2989021 3842048 
! 2194217 2523636 2993464 3545398 
| 2195351 2532402 3003450 3556033 
i 2195406 2541765 3018750 3576977 
2 2200431 2543553 3026545 3580206 
2201226 2583059 3041995 3588796 
2216097 2583407 3050025 3596163 
2222275 2585389 3051886 3598947 
2232982 2590029 3066635 3603167 
2237834 2601791 2068828 2694907 
2238029 2614438 3080953 3613624 
2247294 2629356 3084566 3641962 
2257203 2634067 3085447 3660743 
2257757 2641213 3088330 3673977 
2262931 2686746 3106903 3676648 
2266410 266 7746 3111105 3678878 
2294906 2067934 3118321 3685478 
2298653 2667939 3127864 3688727 
2304430 2668514 3129686 3695205 
2307784 2683434 3131340 3696282 
2308430 2702615 3133520 3699420 
2319435 2713316 3138133 3715571 
2324882 2714362 3139254 3715890 
2333602 2716960 3140436 3737635 
2334882 2719502 3140843 3739738 
2337589 2725841 3143994 3760755 
2337602 2726621 3143995 3761791 
2339023 7736856 3146654 3762352 
2340274 2740306 3167698 3765361 


2340175 2742735 3171383 3771483 
2340524 2743624 3180298 3774568 
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+s 3796058 3943878 4099476 4214520 
- 3796178 3945201 4106426 4318700 
3796292 3955438 4173937 4322208 
3798525 3972301 4185473 4323353 
3802372 3982493 4188904 4327658 
3807339 3983834 4201146 4334489 
3810440 3986475 4203380 4334491 
3811394 3989000 4211180 4352666 
3811395 3995576 4220311 4362515 
3815537 3996875 4225148 4366767 
3832967 4003328 4227481 4367658 
3838656 4004536 4228756 4390206 
3847107 4004537 4231308 4392446 
3852650 4009678 4241684 4398486 
3857353 4013034 4244316 4405630 
3861348 4014281 4262618 4408772 
3865063 4040375 4262619 4413583 
3867712 4041886 4263994 4416636 
3870007 4041889 4266497 4417879 
3888201 4051801 4294184 4418633 
3900198 4054102 4295833 4419084 
3929086 4080918 4300888 
3940674 4088087 4307677 
‘ 14.6 Inertial Navigation 


14.6.1 Authors 


AGARD (1968) 
Aleksandrov V.V, (1983) 
Andreev VD. ii (1966) 
Bessen A.S. Levine J. (1 964) 
Boichuk O.F. iv (1968) 
Britting K.R. (1971) 
Broxmeyer C. (1964) 
Caligiuri LF. (1961) 
Carpentier LL. et al (1 962) 
Cochin I. (1663) 
Collinson R.P.G. (1971) 
Cuny B. (1965) 
Devyanin E.A. Parusnikov N.A. (1968) 
Draper C.S. (1963) 
Draper C.S. Wrigley W. Hovorka J. (1960) 
Draper CS. Wrigley W. Woodbury R.B. (1 959) 
Drozdovich V.N. (1960) 
Dushman A, (1962) 
Ellms S.R. Huddle LR. (1976) 
Fernandez M. Macomber G.R. (1962) 
Friedland B. (1975)* 
Frolov VS, - 
Frye WE. (1958) 
Gilmore J.P. McKem R.A. (1972) 
Gorenshteyn LA. Shul’man LA. Safaryan A.S. (1964) 
Grinsch E. (1967)* 
Halamanderis H. (1973) 
4 Harris D.G. (1978) 
Harriman D.W. Harrison J.C. (1986) : 
Heal H.T. (1964-5) : 
Hodson AE. (1963) 
Horsfall RB. (1958) : . ’ 
Joos DK. (1976) 
Jurenka F.D. (1967) ; 
Lee B. 0.00 (1968) (1976) 
Levinson E. (1959) 
i McClure CL. (1960) 
: McDaniel O.D.Jr. (1967) 
McKinlay W.H. (1977) 
Markey W. Hovorka J. (196 1) 
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Millner A.R. (1972) 

O'Donnell CF. i ii (1958,-1963) 
Parvin R.H. i fi (1962, 1959) 

Pitman G.R. (1962) 

Powers H.B. Henderson V.D. (1966) 
Radix J. Cl. (1967) 

Rahlfs D. iii (1974-1976) 

Schmidt G. (1976) 

Sandberg HJ. Jakimezyk S.T. (1967) 
Savant J.C. et al (1951) 

Schwartz B.B.(1967} 

Slater J.M.i (1964) 

Schneider A.M. (1959) 

Stratton A. (1969) 

Sutherland A.A. Jr. (1968)* 
Tkachenko AL. (1985) 

Van Dierondonck AJ. Brown R.G. (1969) 
Vasilenko B.P. et al (1969) 

Wedan R.W. (1937) 

Wenglarz R.A. Kane T.R. (1968) 
Wing W.G. iii (1964) 

Wrigley W. et al (1969) see p.265 etseq. 
Yakushenkov A.A. (1967) 


14.62 G.B. Patent Specifications 











835312 . 994896 i094111 1219862 
854393 1018509 1101934 1288118 
856685 1623554 1109615 1343598 
909477 1024625 4113642 1344404 
917452 1026764 1118663 1353285 
921740 1028122 1120181 1356667 
924093 1040004 1135117 1394663 
955175 1044363 19355118 1421620 
962669 1047949 1149435 1480652 
: 973852 1650532 1200029 2004368 
: 972762 1054082 1200955 2029606 
: 976517 1055338 1202456 2056062 
: 978710 1075277 1203841 2130377 
i 979580 1078356 1204763 2169727 
; 980630 1078357 1212876 
994489 1092162 1213407 





Ine. al navigation systems 





411124 863456 980630 107137: 
448051 863457 986318 1075277 
541705 863458 988089 1078556 
698733 866473 994465 107§357 
731561 876424 994489 1078358 
749988 880299 994896 1079310 
762301 892969 1009506 1092162 : 
e 762346 895999 1026943 1093549 ; 
798107 909477 1024625 1093550 
816779 938957 1026764 1094111 - 
820480 942826 1028122 1101934 z 
826417 945302 1034314 1111456 > 
826418 955175 1040004 1118663 i 
826419 956264 1040392 1120181 
826420 962669 1044363 1121899 
826421 971852 1047999 1135117 
833400 972762 1050530 1135118 
834506 976517 1051905 1141384 
835312 978710 1055338 1141385 


856685 979580 1064219 1149435 


*re. Kalman filter 
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1178703 1216072 1318872 1467559 
1197253 1219862 1343598 1481839 
1200029 1275880 1353255 1521638 
1200955 1278854 1375147 1536344 
1204763 1283118 1394663 
1204899 1297429 1411201 

i 1212876 1299822 1421620 


j 1463 U.S. Patent Specifications 


1735058 3306115 3672229 
2958522 3307411 4125017 
3028592 3307412 4179087 
3148550 3359805 4179818 
3304788 3442140 


14.6.4 International Patent Specification 
WO 86/00158 

14.7 Land Vehicles 
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Erismann T. (1963) 
Krogmann U. (1977) 


14.7.2 G.B. Patent Specifications 


825917 1579920* 2040450 2083910 
§25918 2002116 2041319 2088553 
825919 2005841 2049931 2104217 
825920 2026019 2053471 2106245 
1531309 2023294 2064116 2124372* 


14.7.3 U.S. Patent Specifications 


2677194 
3844451 
4442723 
4461089 
4530237 


14.7.4 Germ — Patent Specification 
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13905 of 1907 17569 of 1909 4477 of 1911 
15796 of 1907 19830 of 1909 3070 of 1911 
11897 of 1908 20962 of 1909 5071 of 1911 
13809 of 1908 25953 of 1909 9706 of 1911 
16606 of 1908 3732 of 1910 20049 of 1911 
21656 of 1908 15576 of 1910 23194 of 1911 
23595 of 1908 19779 of 1910 23271 of 1911 
28558 of 1908 21114 of 1910 23494 of 1911 
978 of 1909 24351 of 1910 29117 of 1911 
3908 of 1909 24352 of 1910 29395 of 1911 
5699 of 1909 24400 of 1910 27062 of 1912 
8350 of 1909 25749 of 1910 18515 of 1913 
8432 of 1909 27871 of 1910 9370 of 1915 
8531 of 1909 28418 of 1910 16377 of 1915 
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9615 of 1909 2041 of 1911 113639 
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349733 
365186 
365187 
365188 
365189 
365190 
368281 
377237 
379109 
395689 
397805 
402345 
411921 
413948 
419882 
419934 
422813 
425009 
427422 
433404 
436579 
444827 
448959 
4580.0 
468288 
468487 
475372 
482389 
489032 
430313 
494359 
497953 
510524 
$15072 
515123 
318799 
520175 
523947 
529231 
530509 
536090 
538214 
540224 
543455 
343482 
548190 
548195 
549105 
349944 
553058 
558252 
558426 
565002 
572201 
573922 
575356 
579460 
582206 
585751 
588929 
590346 
590641 
591758 
593127 
596513 
597429 
598723 
600502 
600938 
601131 


601132 
602320 
603221 
603383 
608039 
611008 
611029 
611030 
611037 
611039 
612247 
612436 
612804 
616702 
617240 
618411 
618456 
621121 
622105 
622926 
624407 
624554 
624996 
626285 
626287 
633500 
635879 
636328 
637188 
641137 
641652 
642403 
642911 
646640 
647469 
647776 
648240 
650288 
650813 
651013 
652319 
652325 
654041 
656518 
656779 
656911 
658246 
659791 
660551 
662831 
662832 
662839 
662842 
662857 
662859 
662918 
662919 
669471 
669272 
670002 
670057 
670621 
671336 
674197 
675758 
690670 
690982 
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694731 
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715313 
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739865 
740696 
749990 
760683 
767069 
777730 
790637 
793274 
793795 
796056 
798485 
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802536 
802672 
865057 
806083 
806049 
809278 
812748 
813297 
815137 
842979 
845808 
854732 
854733 
854734 
854735 
855371 
866916 


868199 
874829 
882795 
893330 
895064 
898804 
898805 
909118 
912671 
918311 
919360 
924214 
924968 
©25219 
927216 
935905 
938957 
941005 
941006 
942060 
942391 
942392 
950863 
951835 
952267 
955911 
957179 
958548 
961259 
962117 
963134 
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997707 
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1010808 
1012727 
1015326 
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1064754 
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1103621 
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1109634 
1109885 
1112379 
113143] 
1131540 
1131731 
1131732 
1151737 
1154372 
1159742 
1170087 
1171058 
1172441 
1173564 
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1182268 
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1190198 
1190330 
1195194 
1195875 
1205407 
1212982 
1217539 
1222524 
1224825 
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1344404 
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1134439 
1150311 
1163678 
1183530 
1279471 
1342397 
1407491 
1456744 


1485783 
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1545479 
1557268 
1558720 
1590977 
1610853 
1610931 
1613301 
1617309 
1618570 
1625252 
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1642087 


1650280 
1655800 
1730967 
1778734 
1822184 
1880994 
1885414 
1997412 
1999897 
2007515 
2015650 
2048834 
2104226 
2137974 
2152144 
2167077 
2180221 
2191250 
2199296 
2200976 
2209735 
2217616 
2219985 


2309528 
2857122 
2856142 
3005185 
3160927 
3264883 


2225014 
2252338 
2274443 
2290232 
2293039 
2303641 
2303799 
2315216 
2315501 
2325048 
2341442 
2342637 
2349287 
2349758 
2351629 
2357381 
2369131 
2383409 
2383461 
2397949 
2410473 
2414108 
2415430 
2415813 
2416646 
2417689 
2419063 
2424562 
2443748 
2444625 
2451230 
2457228 
2459495 
2468137 
2468554 
2478839 
2483980 
2484823 
2494429 
2504170 
2504604 
2512902 
2524756 
2527245 
2530725 
2553786 
2555165 
2559298 
2561367 


1374103 
1381652 
1415850 
1422740 
1424016 
1428948 
1434076 
1434305 


3505883 
3664748 
4094200 
4179087 
4419832 
4444053 
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2567831 
2571727 
2574471 
2581476 
2585024 
2585146 
2586817 
2588785 
2589494 
2590837 
2595268 
2600476 
2602239 
2603094 
2607230 
2610509 
2618159 
2620669 
2638288 
2643547 
2662410 
2667077 
2669126 
2672054 
2682773 
2685081 
2687648 
2688456 
2695165 
2700739 
2704456 
2704938 
2707400 
2707882 
2709921 
271151 
2713270 
2714837 
2728233 
2729407 
2734278 
2735731 
2737053 
2746300 
2752790 
2787909 
2790119 
2795143 


1435201 
1435202 
1435202 
1435203 
1477452 
1478792 
2021264 
2023817 


2795956 
28000.5 
2801542 
28021156 
280 656 
28'0291 
2813430 
2814954 
25516448 
2 317239 
817974 
2822694 
2827789 
2852940 
2855782 
2856772 
2856777 
2857766 
2864255 
2865206 
2868021 
2868022 
2874578 
2879668 
~879669 
2893248 
2894395 
2899828 
2903891 
2906127 
2909930 
2912864 
2916917 
2916919 
2926348 
2926541 
2933925 
2934961 
2937532 
2937533 
2940320 
2943494 
2945381 
2947177 
2948156 
2951373 
2953149 
2964954 
2968953 
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2968957 
2969681 
2981113 
2985022 
2986942 
2986943 
2986944 
2987927 
2988818 
2993625 
2998727 
3000223 
3001408 
3002402 
3010326 
3014376 
3018750 
3033045 
3046797 
3051008 
3052128 
3053099 
3058357 
3068705 
3073170 
3077553 
3077760 
3080763 
3082628 
3082629 
3082631 
3085444 
3089044 
3094878 
3107540 
3126747 
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3131336 
3135120 
3142181 
3142993 
3147626 
3176206 
3187587 
3188540 
3205718 
3209602 
3214981 
3221565 
3229376 
3229533 
3231984 
3234797 
3237055 
3238791 
3238795 
3240860 
3241378 
3251233 
3251955 
3252339 
3253472 
3256742 
3257853 
3260122 
3267745 
3269195 
3269196 
3273405 
3274837 
3276268 
3276269 
3276273 
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Sperry Gyro Co. ii (1965) 


Stewart C.J. (1930) 


349026 
396347 
411124 
418377 
423111 
444393 
487299 
494359 
516567 
541705 
542529 
565802 


15.3.2 GB. Patent Specifications 


611047 
654658 
691029 
733024 
748641 
749987 
751403 
759609 
762301 
762346 
764727 
772427 





3277725 
3277727 
3279263 
3280642 
3282119 
3283593 
3285076 
3285077 
3301069 
3301070 
3304788 
3315533 
3318160 
3319474 
3320818 
3320819 
3323376 
3323377 
3323380 
332473] 
3324733 
3336811 
3353414 
3363473 
3365960 
3368411 
3398341 
3413859 
3424520 
3426592 
3430500 
3449960 
3453895 
3456511 
3463016 
3469457 


788486 
805535 
820887 
826417 
826418 
826421 
854506 
890264 
892969 
902489 
920678 
925576 





3498144 
3555913 
3604275 
3613462 
3619905 
3633003 
3702568 
3704406 
3704407 
3709045 
3762226 
379° *30 
3805625 
3815428 
3875488 
3883788 
3898744 
3938256 
3941001 
3967384 
4003265 
4005608 
4026160 
4036453 
4078436 
4111562 
4125799 
4155521 
4189946 
4189947 
4214482 
4274291 
4275605 
4277039 
4285248 
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1040392 
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1343598 
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15.4.1 Authors 
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606420 
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693729 
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654907 
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904570 
911082 
927904 
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600502 
603445 
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1051913 
1116801 
1136054 
1161481 
1269817 
1273161 


1301041 
1320711 
1326791 
1351279 
1351873 
1355326 
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2029664 
2079559 
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3084342 
3105657 
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3446082 
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3604277 
3612643 
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15.6.5 French Patent Specification 
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15.6.6 International Patent Specification 
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1642 GB. Patent Specifications 3 


1133605 % 
1237341 : 
1304867 
1410219 : 
1478792 : 
1488951 

1511030 


1570529 : 
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18.6 Green Cheese 
166.1 Authors 


Fenster SK. Peters W. (1962) 
Rosen BM. (1959) 
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17, THE USE OF THE GYROSCOPE AND GYROSCOPIC FORCES IN VARIABLE GEARS, TRANSMISSION 
GEARING AND TORQUE CONVERTERS 


17.1 Authors 
No Entries 


1711 G.B. Patent Specifications 


12361 of 1905 204062 344061 450360 
6424 of i911 221725 344662 485963 
6428 of 1911 225518 344063 510518 
22418 of 1911 225920 344064 395866 
25621 of 1911 228563 344065 622337 
21414 of 1912 238423 344066 637505 
102514 256230 349101 667157 
107251 259975 358732 675633 
119511 261663 414693 69567} 
137205 276853 416032 744645 
141027 304151 422577 1292613 
141139 306307 435988 1421309 
153538 328000 437950 

176326 343988 439627 


17,12 U.S. Patent Specifications 


1544834 2223743 2960889 4152944 
1728383 2223745 3153353 4152946 (See Reissue 30981) 
1736789 2296654 3154971 4161889 
1760850 2310724 3203644 4169391 
1771806 2389826 3267770 4208926 
1771807 2390341 3394619 Reissue 29328 
1805612 2639631 3439561 4258581 
1966357 2693723 3495479 4295381 
1992457 2744422 3540308 4369673 
2052507 2811050 3851545 4641550 
2088834 2877667 3955432 


Classified by the U.S. Office as relating to Gyroscop:z transmissions 


1127251 1746544 1914813 2232234 
1162593 1746545 1939100 2236639 
1197309 1748108 1949042 2240649 
1260943 1748110 1974103 2248444 
1263701 1759466 1978416 2252815 
1298506 1760700 198364} 2255566 
1303287 1764266 1992457 2275725 
1309257 1767311 1999340 2292638 
1315380 1791386 2005974 2314278 
1330393 1798723 2011755 2366637 
1332708 1809123 2012652 2389826 
1335168 1810282 2033474 2390341 
1335169 1810283 2033475 2408228 
1330106 1816615 2044172 2443038 
1360216 1816808 2070621 2469646 
1379941 1828825 2087060 2577667 
1423458 1834689 2088034 2585**6 
1525269 1847576 2093292 2635325 
1572223 1858696 2100565 2645130 ’ 
1609857 18603¢3 2118430 2678155 
1622217 1361418 2122274 2700542 : 
1630105 1865559 2142421 2856976 i 
1688785 1867590 2167276 2924076 
1693213 1874658 2177212 2960889 
1705061 1878727 2178657 2980326 
1718073 1881234 2211464 3148551 
1725001 1885553 2218671 3181377 
- i 1730165 1897506 2225690 2289486 
7] 1745953 1914067 2231832 3293928 
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3339435- 3965759 4169391 
3407671 4019396 4179943 
35K1584 4034246 4254668 
3863510 4050317 4335870 
3955428 4141256 4641550 
3959429 4161886 
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1713 Australian Patent Specification 


488057 





I7LA It. lian Patens Specificadon 


335495 
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“8. THE USE OF THE GYROSCOPE AND GYROSCOPIC FORCES IN OPTICAL AND RELATED DEVICES 
18.1 General 
181d Authors 


Amold RN. Maunder L. (1961) 
Pontéves de D & Rafat R. (1972) 


18.2 Telescopes, including Binoculars and Monoculars 
18.2.1 Authors 


Babayev A.A. Grishmanova N.L (1968) 
Babayev A.A. Sukhoparov $ A. (1972) 
Bogdanov A.D. (1977) 

Brake D.G. (1980) 

Dienstbach C. (1915) 

O'Dell C.R. (1973) 

Ostrovskaya M.A. (1972) 

Seitzer $.M. (1975) 

Schiehlen W. (1974) 


18.2.2 G.B. Patent Specifications 


24112-1909 178459 844964 1150700 
17291-1910 226163 958415 1235175 
9737-1911 232759 1015916 1235707 
10440-1911 282078 1056527 1269817 
23494-1911 284871 1056528 1340212 
24647-1914 353137 1093131 1399121 
6977-1915 359895 1099026 1442773 
146477 382253 1114094 1594060 
146847 623009 1149164 2036998 
165028 749988 1150699 2149259 (See EP 0141565) 


18.2.3 U.S. Patent Specifications 


oa ie —Aaggaae agp nen ll ltper egy iy conan 


940329 2811042 3468595 3756686 
1050153 2829557 3471931 3756687 
1363861 2871707 3473861 3762795 
1628776 2939363 3475074 3881803 
1628777 2959088 3503318 4013339 
2570130 3158676 3531176 4270044 
2684007 3200250 355632 4260218 
2688456 3212420 3564931 4643539 
2741940 3378326 3608995 

2779231 3437396 3608997 

2780140 3437397 3742770 


18 2.4 French Patent Specifications 


1372585 
1435872 


1453827 ’ 
1455923 j 


18.2.5 European Patent Specifications 


io 


EP 6001204 . 
€.41665 


” 18.2.6 International Patent Specification 


WO 85/00668 Me 
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18.3 Gunsights 
283] Authors 


No Entries 
: 


48.3.2 G.B. Patent Specifications 


2077-1909 
9466-1909 
30383-1909 
17291-1910 
20373-1910 
30184-1910 
5903-1912 
6977-1915 
16669-1915 
147061 
134932 
156870 
177146 
232759 
306764 


359071 
387848 
453744 
464315 
480185 
495745 
374704 
576359 
577129 
578958 
381966 
587951 
603389 
606635 
63366 


18.3.3 U.S. Patent Specifications 


1031769 
1363861 
1623776 
1688559 
1935442 
1984874 
2229645 


2270896 
2412453 
2467831 
2527245 
2559435 
2570298 
2583815 


18.3.4 German Patent Specifications 


Offenlegungsschrift 
1428732 


18.3.3 French Patens Specification 


1563217 
18.4 Sombsights 
184.1 Authors 


No Entries 


18.4 2 G.B. Patent Specifications 


127877 
186099 
413338 
449238 
473000 
490811 


531886 
375958 
579848 
£86273 


“$24133 


624354 


18.42 U.S, Patent Specifications 


940523 
1402064 
1645076 
1723766 
212 
2162692 























2466528 


€53610 
684667 
594850 
714670 
724896 
724897 
724898 
724900 
754530 
815729 
930207 
1069266 
1073446 
1114094 
1161481 


2684007 
2795971 
2859526 
285965° 
2914945 
3326619 
3471931 


623555 
665498 
716599 
804700 
950634 
1072926 


2487831 
2495304 
2583815 
2609606 
2859526 
2359555 
































1183898 
1236807 
1269817 
1340212 
1349722 
1352349 
1388082 
1475112 
1491117 
1512932 
1531871 
1359218 


3558212 
3762795 
3871236 
4105174 


2953356 
30133084 
3427-237 
3880043 
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18.44 German Petent Specificatioa 
360390 

184.5 French Patent Specification 
749767 

18.5 Cameras 

13.5.1 Authors 

No Entries 


18.5.2 G.B. Patent Specificaticns 


10757-1906 275649 1056528 1163017 
§977-1915 402890 1099026 1235707 
127877 578958 1142977 1235175 
150995 590682 1145795 1450027 
200098 650826 1149068 1499928 
219082 $08829 1151559 

223610 892453 1159770 


185.3 U.S. Patent Specifications 








1586071 2951377 3468595 
1645079 3409350 3473861 
1688559 3424521 3475073 
1709314 3424522 3479108 
2180017 3424523 
2709922 3459473 
Gyroscope Aerial Camera Combined 
85247 1585484 2346079 2792767 
359902 1586070 2358777 2796009 
367610 1586071 2371892 2796815 
510759 1598082 2393575 2817278 
578980 1612860 2397031 2839974 
757825 1626787 2401530 2841063 
863035 1661364 2409597 2895392 
894348 1679354 2416842 2895393 
935760 1735109 2413349 2899882 
1002697 1764066 2415563 2906181 
1200816 1782866 2424989 2929305 
1212884 1782864 2429051 2937385 
1221902 1797849 2468781 2949830 
1300716 1821492 2472823 2950663 
1301873 1824085 2474323 2955518 
1301967 1826299 2476677 2961933 
g 1305841 1829142 2506095 2963949 
1309798 1848693 2507459 2967470 
1313564 1863573 2512486 2969005 
= 1372746 1880960 2521153 2995995 

1382486 1898179 2544686 2998762 
1413187 1939172 2570653 3000284 
1423364 1942161 2544686 3007383 
1469569 1953304 2570653 3060824 A 
1482244 1955770 2575020 3066589 
1490239 1974842 2596222 3094054 
1502173 1986261 2599517 3114306 i 
1517550 2014188 2622495 3121377 , 
1528933 2047079 2671388 3143048 ‘ 
1531593 2198920 2685238 3143049 : 

- 1536335 2240731 2713814 3158079 

- = 1546372 2283788 2719470 3160082 

_ 3 1548723 2307646 2766667 3163098 


1559688 2333768 2766668 3212420 
















































3215053 3338147 2491268 3633367 
3217623 3352223 3495517 3662661 
3221625 3364830 3500733 3667360 
3234865 3392645 3311150 3687035 
3234866 3410189 3511151 3688666 
3240138 3422739 3532039 3703133 
3240139 3435743 353341 3715962° 
3242836 3439599 3537369 3728948 
3251283 3455221 3541936 3739699 
3253523 3469515 3554105 3744387 
3269290 3483808 3589150 

3303767 3485151 3608463 


18.5.4 German Patent Specification 


2731134 


tal 


18.5.5 Belgian Patent Specificction 


851740 
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18.6 Panoramic Sextants 


ite 


186.1 Authors 
No Entries 
18.6.2 G.B. Patent Specifications 3 


No Entries 


rwdde ott 


18.6.3 U.S. Patent Specifications 





2220884 
2266741 
2505819 


18.7. Panoramic Film Viewer 


18.7.1 Authors 


eile he tones Vite hy 


No Entries 





atl hd 


18.7.2 G.B. Patent Specifications 


een gM 


1010615 
1307548 
1317772 












18.7.3 U.S, Patent Specifications 






705771 
888236 
2315200 
3218900 










18.3 Periscones 





18.8.1 Authors 






No Entries 








188.2 G.B. Patent Specifications 






5990 of 1901 
10373 of 1901 
226163 
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18.8.3 U.S. Patent Specifications 


~ 2986966 


3035477 
3558212 


18.9 Navigational Aids 
18.9.1 Authors 
No Entries 


18.9.2 G.B. Patent Specifications 


27508 of 1907 749989 
284882 805535 
286514 
749987 
749988 


18.10 Rangefinders 

1810.1 Authors 

No Entries 

1810.2 G.B. Patent Specification 

162677 

18.11 Stabilisation of Image (Missiles etc) 
8111 Authors 

No Entries 


18.112 G.B. Patent Specifications 


750889 1136054 
1015916 1520845 
1056527 
1056528 
1073446 


Directed to Optical Apparatus Stabilizing of part of Optical Systems etc. 


1482-1906 650826 

3683-1915 892453 

6977-1915 1015916 
16669-1915 1056527 
155053 1056528 
156870 1069266 
162667 1073446 
265028 1093131 
226163 1099026 
249616 1114094 
262188 1136054 
285457 1142977 
387848 1145795 
402890 1145068 
449238 1149164 
339342 1150699 
578958 1150700 


590496 1151559 





1159770 
1160528 
1161481 
1163017 
1168261 
1183898 
1235175 
1235707 
1236807 
1240552 
1269817 
1297729 
1307548 
1317772 
1320711 
1337034 
1339379 
1349212 


1349722 
1374766 
1388082 
1399121 
1442825 
1450027 
1475112 
1491117 
1491953 
1512932 
1520845 
1531871 
1539581 
1543630 
1559218 
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19. INSTRUMENTS AND MACHINES THAT MAKE USE OF THE GYROSCOPE AND OR GYROSCOPIC 
FORCES 


19.1 General 
19.11 Authors 


Amold RN. Maunder L (1961) 
Bogdanovitch M.M. ii (1961) 
Grammel R.ii (1950) * 
Kudrevich B.L. (1965) 

Magnus K. (1971) 


19.2 Engine Governors 
19.2.1 Authors 


Maxwell J.C. (1868) 
Siemens C.W. (1866) 


19.2.2 G.B. Patent Specifications 


17006 of 1905 
18101 of 1913 


19.2.3 U.S. Patent Specifications 


220867 of 1879 

785587 of 1905 

1653660 

1678914 

1746794 

3276572 é 


19.3. Grinding Machines 
i 19.3.1 Authors 
Arnold R.N. Maunder L. (1961) p.171 etseq. 
Ferry E.S. (1932) (worked example p.92-94) 
Grammel R.i (1917) 
Magnus K. (1971) p.98 
Scarborough J.B. (1958) p.106-107 


19.3.2 G.B. Patent Specifications 


1437 of 1855 4117 of 1889 1860 of 1903 102631 
2159 of 1857 7407 of 1890 11186 of 1904 166471 
3704 of 1881 9809 of 1890 17735 of 1904 189120 
13162 of 1886 20228 of 1891 24436 of 1912 247756 
1162 of 1888 19824 of 1894 6193 of 1914 1336119 
19.4 Speedometers 
19.4.1 Authors 
Aleksandrov A.G. et al (1975) 

i‘ 19.4,2 G.B. Patent Specifications 
17006 of 1905 148247 596666 
7285 of 1910 167503 618965 
20515 of 1912 474718 874563 
15812 of 1913 498112 939622 
11827 of 1915 541705 1426236 
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19.5 Flowmeters 


19.5.1 Authors 





Akeley L.T. et al (1958 


19.5.2 GB. Patent Specifications 


vig ee Lust ce ova a age ag a ala 


498112 964446 
717897 964447 
893830 1003425 
945387 1121117 
953585 2015737 
953586 2043902 


ewtidt 


19.5.3 U.S. Patent Specifications 


720188 2602330 3000223 = 
2106194 2625198 3187585 . 
2406845 2714310 3312512 : 
2450320 2865201 3485098 - 
2472609 2914945 4187721 : 
2585693 2969954 


19.6 Surveying Instruments (Clinometers, Theodolites, Borchole orientation) 





19.6.1 Authors 


Anon (1968) 

Astrakova NP. (1972) 

Banks HF. (1950) 

Ellms S.R. Huddle J.R. (1976) 
Ferranti Ltd (1976) 

Hassan A.K. (1983) * 

Hendron R.H. (1978) 

Hodges D.J, Brown I. (1976) 
Lower J.W. (1957) 

Rellensman O. (1962) 

Rellensman O. Pfleider E.P. (1959) 
Pavlov V.V. (1961) 

Puetz M. (1974) 

Hamilton G.B, Ameen Y.K. (1977) 
Schiffer R. (1977) 

Schuler M. (1932) 

Stripling W.W. Hargleroad J.S. (1978) 
Trayner B.T. (1977) 

Williams HS. (1969) 
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19.6.2 G.B. Patent Specifications 


27508 of 1907 675553 1205065 1549043 Z 
163 of 1908 682908 1224962 1554204 : 
3068 of 1908 885946 1227130 1554205 
2077 of 1909 885947 1259753 1555286 
30583 of 1909 886063 1278794 2009418 
27005 of 1912 921562 1284429 2009419 
18099 of 1913 941533 1306781 2027904 
21905 of 1914 947322 1345848 2036311 
120942 1008282 1373067 2029371 
146372 1014352 1379642 2041519 
289460 1016260 1382845 2075675 
360523 1095817 1388311 2081910 
558616 1100524 1428908 2094472 
560200 1101956 1437125 2103793 
563321 1132948 1509293 2104217 
571622 “F175863 1516074 2104224 
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19.6.4 German Patent Specifications 
1798468 

1941808 

2459113 

2734319 

2734320 

2756219 

19.6.5 French Patent Specifications 


2241686 
2309835 


19.66 Russian Patent Specifications 
§50852 

579544 

676866 

19.6.7 European Patent Specification 
EP 0077491 

19.7 Percussion Fuses 

19.7.1 Authors 

No Entries 

19.7.2 G.B. Patent Specifications 
129026 

400612 

467712 


§20713 


920714 


122 

2111216 2139350 

2124371 2064116 

2126721 2141868 

2126722 2146118 

2124372 _ 

19.6.3 US. Patent Specifications 

1812994 3748912 4197054 
2930240 4033045 4297790 
3001296 4071959 4442723 
3172213 4109391 4443952 
3252339 4192077 4461089 


4266431 
4503718 
4504857 
4594790 
4635375 
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19.9 Dynamometer Car 

19.9.1 Authors 

Amsler AJ. & Co. (1934) 

19.92 G.B. Patent Specifications 
284505 

578784 

675553 

1324073 

1468625 

19.9.3 U.S, Patent: Specifications 


1843959 
1906719 





19.94 German Patent Specification 2 
2055794 


13.10 Gunsight Fire Control 


tropa a 


19.101 Authors 


Berkowitz B. et al (1968) 


Brockner CE. Price RC. (1959) 
_ Rees M.(1946) 


19.10.2  G.B. Patent Specifications 








223 of 1871 400685 653610 1183898 
16687 of 1910 418670 657669 1223214 
17291 of 1910 422234 675725 1236807 
3683 of 1915 447225 684667 1261438 
122199 455207 694850 1269817 
146477 455431 700315 1285722* 
146488 541224 714670 1301041 
146847 590581 720079 1307548 
155030 590682 720080 1311043 
177146 590683 754530 1337035 
177147 397188 758733 1339379 
292934 601402 39031 1340212 
214995 €93389 839033 1349722 
216156 616517 875753 1388082 
262188 617237* 900047 1428948 
374058 621836 930207 1486537 
3740359 625822 1069266 

382253 638714 1168072 

19.103 US. Patert Specifications 

1238303 1936442 2229545 2504170 
1452484 1937336 2270876 3009152 
1628776 1939517 2293039 3629196 
iGE8361 1984874 2383409 

1783769 2125235 2467831 

1855093 216269 2423831 
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19.11 Weighing Devices (Dynamometer Cell) 


PALL. 






Authors 


(1950) (Vol.2 see p.190) 
4.J:Sinha P-K. (1982) 


Wohwa J7(1984)- 


19.112 


1468625 
1531503 
2015737 
2043902 
2070784 
2124373 
2124790 


19,11.3 


4095463 
4497213 
4577519 


19.114 


2055794 
2119546 
2235808 
2434485 
3223403 


IQILS 


G.B. Patent Specifications 


US. Patent Specifications 


German Patent Specifications 


French Patent Specification 


































































































19.132 GB. Patent Specifications 


380445 

~ 843475* 
1341865 
1341866 


19.14 Skiing 2 . 
19.141 Authors 





ye 


aye 


Swinson D.B. (1973) 

19.15 Drag-lines 

19.13.1 Authors 

Savelev A.A. et al (1972) 

19.16 Profilograph (Road roughness) 
19,16, Authors 

No Entries 

19.162 GB, Patent Specifications 
No Entries 

19.163 U.S. Paient Specifications 
1843959 

1936518 

3888118 


3983746 
4561188 


19.164 Russian Patent Specification 


19.17 Ball Bearings 
19.171 Authors 


Hiehdale J.E. Blanchard D.L. (1963) 
Lanchester F.W. (1908) (see p.386) 
Mairov S.A. Slomyanskii G.A. (1958) 


19.38 Velocipedes : 
19.181 Authors : 


Carvailo ME. (1598-1901) 
Gobss LG. (1278) 

Man GK. Kanc T.. (1973) 
Rankine WIM. (i869) 
Roland RD. (2973) 
Sharp A. (1896) (reprint 1977) 
Stevenson EP. (1982) 
Whipple FI.W.(1899} 


9182 GE, Patent Specificanars 





2877 of 1912 
24518 of 1912 


18693 
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19.183 U.S. Patent Specifications 


991485 
1236030 


19.19 Ice breakers 

19.191 Authors 

Gray A.i (1904-5) (Vol.48 p.306-307) 
Henderson J.B. i (1905) 

Ransome G.S. (1914) 

Sperry E.A. (1916) (x p.73) 

1919.2 G.B. Patent Specifications 


14032 of 1915 
(See p.8 line 41) 


19.19.3 U.S. Patent Specification 
4026383 

19.20 Ship Roll Recorders 
19.20.1 Authors 

Ihn P.A. (1960) 


19.20.2.  G.B. Patent Specifications 





2105 of 1911 

125096 

273286 

19.203 U.S. Pate « Specification 
2716893 

720.4 Russian Patent Specification 
444112 

19.21 Vehicle Side-slip 

19.21.1 Authors 

Rut A. (1911) 

1921.2 G.B. Patent Specifications 
12842 of 1908 

21113 of 1910 

22870 of 1911 

814496 

19.213 U.S. Patent Specifications 
No Entries 

19,21.4 Russian Patent Specification 
478186 


19,22 Chronomtetric Devieus ‘ i" 


1922.1 Authors 





No Entries 
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1922.2 GB. Patent Specificution 
20515 of 1912 


19.223 U.S. Patent Specification 


19.23 Gyrostatically Actuated Relays 
1923.1 Authors 

No Entries 

19.23.22 GB. Patent Specification 
116454 

19.24 Gyroscopic Viscometer 
19.241 Authors 

Neu Entries 

19.242 G.B. Patent Specifications 
No Eniries 

12243 U.S. Patent Specifications 
No Entries 

1%.24.4 Russian Patent Specifications 
487336 

325871 

535481 

631233 

19.25 Angular Accelerometer (also seiostty) 
1925.1 Authors 

No Entries 

19.25.22 GB. Patent Specifications 
854360 

1553488 

1599082 

1925.3 U.S. Patent Specifications 
No Entries 


19.95.4 Russian Patent Specifications 


359182 625184 
$70843 634203 
593152 634212 
617723 
620897 


19.26 Bynaniic Inducti.e Tap 
19.261 Asihors 


Ne Entries 
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19.26.2 GB. Patent Specification 
888898 
19.27 Lateral Attitude of 4-wheel Car 
19.27.1 Authors 
No Entries 
1927.2 G.B. Patent Specifications 
990933 
1246688 
1360544 
19.28 Angular Deflection of Tall Buildings 
19.28.) Atsthors 
No Entries 
19.28.2. GB. Patent Specification 
1132851 
19.29 Character of Marine Swell 
19.29.) Authors 
No Entries 
19.29.2 GB. Patent Specification 
1215440 
19.30 Vehicle Anti-high-jack System 
19.30.1 Authors 
No Entries 
19.30.2_ G.B. Patent Specification 
1339820 
(Sce USS, 1843959) 
19.31 Motor-cycle Headlight Orientation 
1931.1 Authors 
No Entries 
19.312 GB. Patent Specifications 


1470715 
1538069 


19.32 Gyroscopic Engine 
19.32.) Authors 
No Entries 


19.322 GB. Patent Specifications 


No Entries 
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19.323 U.S. Paten: Specifications 
1260943 


22131062 

19.33 Clatch Mechanism 

19.331 Authors 

No Entries 

1933.2 GB, Patent Specijication 
75633 

19.34 Arti-hunting Regulator 

1934.1 Authors 

No Eniries 

1234.2 G.B, Paient Specifications 

No Entries 

19,343 US, Patent Specification 

2162482 

19.35 Travelling Craute (toy) 

19.35.) Authors 

No Entrics 

19.35.2  G.B. Patent Specification 

26895 of 1911 

19.35.32 U.S. Patent Specifications 


1772208 
2371368 


19.36 Gyro-bus 

19.346] Authors 

Amold R.N. Maunder L. (1961) (See p.162) 
19.37 Magnetic Switch 


19.371 Authors 


19.37.2 — G.B. Patent Specifications 
No Entries 

19.373 U.S. Patent Specification 
3307413 

19.33 Gyroseismometer (See 19.44) 
2.381 Authors 


No Entries 
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19,38.2 _G.B. Patent Specifications 
No Entries 

19.383 U.S. Patent Specification 
4926383 

19.384 Russian Patent Specification 
490956 

19.39 Windmills 

19.39.1 Authors 

Weisbrich A.L. (1978) 

19.39.2  G.B. Patent Specifications 
No Entries 

19.39.3 U.S. Patent Specification 
4302152* 

19.40 Shaft Encoders 

19.401 Authors 

No Entries 

1940.2 G.B. Patent Specifications 
No Entries 

19.403 US. Patent Specification 
3998088 

19.41 Gyroscopic Aiming 

19.41.1 Authors 

No Entries 

19,4].2 G.B. Patent Specifications 
No Entries 

19.41.3 U.S. Patent Specification 
4218827 

19.42 Gyro Extraction of Energy 
1942.1 Authors 

No Entries 

1942.2 G.B. Fatent Specifications 


No Entries 
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19.423 U.S. Patent Specification 

2716893 

1942.4 French Patent Specification 

2330881 

19.43 Wave Energy (Ocean Wave Energy Conversion) 
19.43.14 Authors 

No Entries 

19.43,2 GB. Patent Specification 

2058938 

19.433 ‘U.S. Patent Specification 

4161889 

19.44 Torque Generators Gyroscopic Vibrators (Seismumeters) (See 19.38) 
19,441 Authors 


Diamantides N.D. (1959) 
Sorg M. (1968) 


19.44.2 GB, Patent Specifications 


422577 
1511040 


19.44.3 U.S. Patent Specifications 
2158180 

2432430 

2716893 

3691853 

4026383 

1944.4 Russian Patent Specification 
490056 

19.45 Railway Car Roll Control 
19,45.1 Authors 

Santanera O, et al (1972) 

19.452 G.B. Patent Specifications 
No Entries 

19.45.3 U.S, Patent Specifications 
3683818 

3789769 

3844225 

4267736 

19.46 Mcasurement of Sliding Friction 
1946.1 Authors 


No Entries 
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19.46.2 GB. Patent Specifications 
No Entries 
19.46.3 U.S. Patent Specification 


4498329 
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26. | THE GYROSCOPE AS A MEANS FOR THE TESTING OF GENERAL RELATIVITY : 
20.1 Authors 


Anderson J.R. Chappier R.R. (1978) 
Antov V.I. (1981) 
Barker B.M. O'Connell RF. iii iii (1970) iv v 1975 1979 
Braginsky V.B. Polnarev A.G. Thorne K.S. (1984) 
Cabrera B. (1978) 
Cannon R.H. ii (1962) 
Chandrasekhar S. (1974) (Review Article) 
Cohen J.M. Sarill WJ. Vishveshwara C.V. (1982) 
Cooper D.H. et al 
Ebner C. Sung C.C. (1975) 
Ebner C. (1975) 
Ensley D.L. (1970) 
Eve A.S. (1926) 
Everitt C.WF. (1977, 1978) 
Fairbiazk W.M. (1968) 
Fairbrank W.M. Bol. M. (1961) 
Frishch D.H. Kasper J.F Jr. (1969) 
Gonzalez-Martin G.R. (1976) 
Haas M.K. Ross D.K. (1975) 
Hendricks J.B. (1975) 
Holdeman L.B. (1978) 
Hoots F.R. Fitzpatrick P.M. (1979) 
Latham R. Last J. (1970) 
Lense J. Thirring H. (1918) 
Lipa J.A. et al (1975) 
Maddox J. (1984) 
Maugin G. (1973) 
Mazeh T. Katz J. (1975) 
' Mercier A Kervaire M (1955) 
O'Connell RF. (1968, 1969, 1972) 
Palamara R_D. (1966) 
Papapetrou A. (1951) 
Papini G. (1967) 
Pirani F_AE. (1956) 
Sanders G.A. Prentiss M.G. Ezekiel S. (1981) 
Schiff LL. iii iti (c.1960) 
Schmutzer E. (1978) 
Scully M.O. Zubairy M.S. Haugan M.P. (1981) 
Trimble V. (1983) 
Vassav R. et al (1982) 
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21. GYROSCOPIC STABILIZATION- 
21.1 General 

2111 Authors 


Borzov V.I. (1976) 
Bulgakov B.V. (1954) (1952) 
Chelpanov LB. ii (1973) 
Henderson J.B.i (1905) 
Johnson V.E. i (1913) 
Kachurina N.M. (1976) 
Kryzhanovskii G.A. (1970) 
Metelitsyn LE. (1952) 
S.S.G. (1939) 

Sveshnivov A.A. ii (1956) 
Todd F.H. (1961) 


21.1.2 G.B. Patent Specifications 


147062 
148458 


21.1.3 U.S. Patent Specifications 


3250137 
3576134* 


21.2 Ship Anti-roll Devices 
21.2.1 Authors 


Anon (1907) re Schlick 

Brebbia CA. et al (1976) (See p.39) 
Burger W. Corbet A.G. (1966) 
Cronemeyer R.N, Nelson L.W. (1968) 
Ducane P. (1964) 

Fersht S.N. (1968) 

Foppl A. 111 (1904) 

Ford H.C. (1914) 

Fuchs A. Katzmayr R. (1910) See P1526 
Heal H.T. (1964) 

Hess H.iii (1907) 

Lorenz H.(1904) 

Perry J. v (1913) (See p.447) 

Roitenberg £.Ya. vi (196() 

Schlick O. i-viii inclusive (c.1904) 
Skerret R.G. iii iv (1915-1916) 

Sperry EA. ii iti vii (c.1910) 

Schilovsky P.P. ii (1932) 

Vol'fson G.B, ct al (1973) (note not anti reli} 


See -Scientific American June 15, 1987 p49 .< 





6 


aN? G.B. Patent Specifications 


3231 of 1863 18101] of 1913 
19886 of 1890 382 of 1914 
6943 of 1903 940 of 1914 
1643 of 1906 6474 of 1915 
17156 of 1907 $760 of 1915 
629 of 1908 

731 of 1908 

21115 of 1910 








“mathematical exposition and extensive earlier art cited 
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428533 564722 820431 1170596 


430866 581776 821748 1240052* 
439630 585751 829821 1381436 
447259 635192 829822 1383348 
458747 647930 957062 1413745 
536031 670983 989751 

549843 739935 1070211 


21.2.3 U.S. Patents Specifications 





1183530 1558514 
1232619 1610853 
1236993 1800365 
1312085 3279263 
1318302 3576134 
1452482 


Gyrostabilized furniture for ships 


432070 622956 1101676 
539953 701156 1323424 
375005 926111 1416070 
583155 941428 1846293 
611833 1039185 


21.3 Stabilized Platforms 
213.1 Authors 


Al'dyakov A.A. Borzov V.I. (1980) 
Amold RN. Maunder L. (1961) (See p.394-405) 
Ausman JS. (19571963) 
Balachandra M (1971) (p.27.28) 
Beggs JS. (1966) See P.206-209 
Bocharov AF. ct al. (1985) 
Boxenham B. (1965) 

Buchanan J.M. (1963) 

Cannon RH. Jr. (1958) 

Carpentier J.L. ct al (1962) 

Franklin W.S. (1912) 

Gadel'shin TK. (1973) 
Haeusserman W. (1963) (See p.179) 
Held V. (1974) 

Hunter J.H. (1972) (Carousel v platform) 
Karakashev VA. (1959) 

Kearfott Co. Inc. 

Krogmann U. (1976) 

Kuzovkov N.T. iii iii (1958) 
McDaniel O.DJr. (1967) 

Matasov AI. (1985) 

Matrosov VM. (1969) 

Maxwell RF. (1 975) 

Mitsutoni T. (1958) 

Odintsov A.A. iii (1973) 

Ohlon R.(1965) 

Perry J. iv (1908) 

Pitman G.RJr. Goodson RE. (1963) 
Priestley R.N. Towler JB. (1985) 
Reshetnikov V_1.(1961) 

Revkin $8. Tyumeneva G.V. (1974) 
Schwieder W. (1976) 

Shu Lee (1962) 

Sullivan G-L. (1964) 

Trockenbrodt A. Muller P.C.(1977) 
Winter H. (1974) 
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213.2 G.B. Patent Svecifications 









223 of 1871 647230 909477 
1076 of 1873 647983 917168 
14208 cf 1886 649703 921749 
20220 of 1589 649704 935976 
25737 of 1898 657668 942060 
3824 of 1905 657669 942825 
12707 of 1969 637670 955911 
11774 of 1910 657671 956264 
20373 of 1910 663437 958562 
7381 of 1911 €6562E 962669 
22260 of 1911 668462 971852 
4131 of 1912 694867 973629 
2294 of 1913 700315 976517 
3318 of 1915 712993 78710 
105753 731561 979580 
127055 741960 986318" 
128236 749987* 988089* 
205535 749988 994465 
262188 762301 994396 
282633 762346 1909506 
290203 763750 1615943 
309150 777245 1023554 
337828 777818 1025122 
360259 790637 1034314 
425034 791556 1040004* 
427511 79792S 1040392 
444827 810440 1050530 
451337 §20486* 1051905 
581891 826418 1054032 
$82329 826419 1055338 1375147 
584451 §26420 1064219 1388082 
605955 833400 1071371 1394663 
610029 833024 1075277 1421275 
611005 $53393 1078356 1424016 
611008 854506 1078357 1431432 
611009 336685* 1079310 1467555 
611015 863456 1086178 1484793 
611016 863457 3092162 1499925 
611017 863458 1093549 1514780 
865344 10693550 1321638 
873128 1097682 2056063 
876424 1101934 
881722 1102813 
884061 1109615 
890489 1111456 
895999 1113642 
897736 1115832 
US, Patent Specifications 
2320334 2667194 2936627 
2405058 2696566 2942497 
2409875 2729108 2944426 
2414291 2740299 2955474 
2469782 2752792 
2517612 2762123 
2533217 2771779 
: 5058 2542975 2809528 2 
1936082 2591697 2835132 2677806 
2 2595951 2845800 23565-43 
2 2598672 2855781 2990791 
7 2603003 2858766 2995934 
2606445 2900824 s 
2613338 2928282 








*mathematical dissertation 
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3003356 
3009361 
3029646 
3056303 
3053099 


312774 


3383926 
3438268 
3431275 
3476129 
3489015 
3527108 
3616699 
3648525 
3747418 
3811329 
3813767 4373797 
3871236 

3877316 

3918309 





3232122 


3238793 





214. Mosorail Monocar, Monocrcie 
2141 Atahors 


Anon (1907) 
Bolstroff H. (191 








Carvalla ME (1890-1901) 
Cousins H. { } 
Dantin C14 (1910) 

Dickinson AF.(1916) 

Drucker (1910) 

Eddy HT. (1910) 

Foppl A. v (1910) 

Franklia WS. (1912) 

Fuchs A. Katzmayr R. (3910) (See p.1528) 
Gray J.C. (1934) p.28-48 

Gray J.G. 8 iv (1914) (1914) p235-p.244 
Hamil PA. etal ¢1972) 

Huntington ENS #(1910) 

Johnson V.E. iii iv (c.1911) 

Kriloff (1909) 

Kudo ¥.(1911) 

Kubler W. (1909) 
: Pettré 3. (1914) 












Schilovsky PP.ivvvi (c.1910-1914 
Skutsch (1908) 
Stone JH SW.(1907) 
White WH. (1907) 
Wurl M. (1908) 





See Engineering 89 (1910)p.577,60 
Engineering 83 (1907)p.794 


2142 GB. Patent Specification: 


i 
i 
i 
3 
i 
; 
: 


27212 of 1903 26034 of 1909 9245 of 1912 3 
15869 of 1907 27838 of 1909 24518 of 1912 4 
22884 of 1907 27839 of 1909 29530 of 1912 9 
11221 of 1908 2503 of 1910 29678 of 1913 li 
13741 of 1908 29892 of 1910 941 of 1914 11 
21843 of 1908 108695 13 
1202: of 1909 127334 21 
24112 of 1909 340105 
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376823 
429847 
433627 
469460 
538389 
797763 
812736! 
814933 
855392 
362896 
885113 
891875 
911359 





21.5 Gon Stabilizers 


2155 Authors 
Frankiin WS. ii (1909) 
Hanna CR. Lymn LB. (1944) 
Perry 5.31 (1908) 
Sputz IP. (1962) 
Rees M. (1946) 


2143 US. Patent Specificaions 


3145797 
32350137 
3277846 
3373832 


993103 

1019942 
1041686 
1042056 
1042067 
1043794 
1548679 
1064141 
3196402 
1245480 
1376526 


1311018 
1314202 
1328163 
1353801 
1385734 
1392719 
1396307 
1401082 
1405079 
1405757 
1466987 
1411343 
1422255 
1429799 


1452303 





2152 GB. Patens Specifications 
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Ath Ad nh 





1432655 
1437183 
1875248 
1947119 
1986845 
2178331 
2238569 
2346978 
2412598 
2469042 
2578267 


1642562 
1743200 
1778332 
1801141 
1824291 
1828603 
1853570 
18¢4922 
18~ .907 
1991518 
2038524 
2265383 
2440019 
2532661 
2566962 
2567573 


2551948 





6163517 
616602 
621836 
623009 
633474 
633866 
636117 
650449 


26073C0 
2976820 
2985114 
3012321 
3111912 
3319581 
3730103 
3881427 


2040678 
3055314 
3057305 
3072075 
3092039 
3052090 
3992979 
3134342 
3193140 
3224381 
3252429 
3324806 
3353503 
3361084 
3369503 
3556016 
3610156 
275919) 
3802351 
3855941 
3902432 


657668 
637669 
6357670 
657671 
720079 
720080 
722492 


724896 
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724878 
724879 
724900 
904570 
1442822 


21,53 US. Patent Specifications 


2509446 
2586817 


21.6 Small Instrument Stabilizers 
21.6.1 Authors 

de Ponteves D Rafat R.{1972) 
Dienstbach C. (1915) 
Matthews RJ. (1980 

de Proszyntki M.G. (1910) 


21.6.2 GB. Patent Specifications 


10757 of 1906 553730 
150995 559855 
155053 560875 
200098 582257 
218415 611019 
219082 612239 
223610 612832 
75649 643410 
284871 649703 
315966 764727 
373832 777245 
382253 808829 
456081 846879 


21.63 US. Patert Specifications 





1050152 2603003 
1112997 2734280 
1324477 2811047 
1650280 2845800 
2432430 3313163 


Gyrostabiliced article support 
103417 
378436 
439098 

625392 

71661 
936769 ‘ 
1082033 3514592 
21.64 Russian Patent Specification 
469886 
21.7 ‘T.V_ Image Stabilization 


21271 Authors 


21.72 GB. Patent Specificetion 
4539581 





864751 
881722 
890264 
901220 
985976 
1015916 
1093131 
1099026 
1142977 
1149164 
1150699 
1151559 
1159770 


3742770 
3784363 
3871236 
4026383 
4180916 


3515015 
3559937 
3712571 
3713612 
3740011 
3782671 
3870265 


139 


1160528 
1161481 
1163017 
1168261 
1170596 
1230846 
1235175 
1235707 
1297729 
1339379 
1340212 
2042724 


3958787 
4010923 
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21.7.3 U.S. Patent Specification 
4010365 

21.8  Gyrosconic Absorber 
21.8) Author 


Amol RN. i (1947) ii (1963) 
Arnold R.N. Maund2r L. (1961) p.185 et seq, 
Balachandra M. (1972) p.19.20 

Brebtia CA. ct al. (1976) (p.248) 
Kukhtenko AJ. (1971) p.249 

Matsuda M. Ogawa K. (1975) 

Sneckenberger J.é. (1973) 

Sneckenberger J.B. Butler MW. In Meat Neou (1975) 
Sneckenberger J.E. Clise R.A. (1974) 
Stinivasan A.V. (1969) 

Todd F.H. (1961) 


21.82 — G.B. Patent Specifications 


23828 of 1969 
23829 of 1909 
549893 
565068 
1196170 
2133147 


2183 U.S. Patent Specifications 


1147272 
5313163 


21.9 — Gyroscopic Stabilization Mathematical Investigations 


21.9.3 elutnors 


Apykhtin NG. (3975) 
BehtkovS.A. (1°? 1) 
Beth HE. (17) 
Bibikov Iu, N. Lestcr A.M. (1970) 

Boichuk O.F. Temchenke M-E. (195 91961) 
Chetayev N G. iv (1961) (sce p.l 00) 
Chzhan Sy. In. (1959) 

Dzhagarov G.A (1976) 

Fedorchenke A.M, (1961) 

Gabrielian M.S. (1966) 

Gadel'shin T.K. (1973) 

Ganiev RF. Lyuiyi A.1. (1976)(1973) 
Germaidze V.E. Krasovskii N.N. (195 7) 
Gorishkov A.V. (1979) 

Hauger W.(1975) 

Huscyin K. Plaut RH. i (1974-5) 

Kane TR. Husten RL. (1967) 

Kene T.R. Wang C.F. (1965) 

Khazina G.G. (1974) 

Kolesnikov N.N, i (1963) 

Kovalev A.M, Savcnenko A. Ia. (1975) 

K ementulo VV. iiliiiiv v vi (c.1960) 
Kuzmina LK. (1972)(1930) 

Lakhadamow N.M. (1974) 

Lesiu SLE. Savchenko A Ya. (1 974) 
Lunts fa L. ii (1960) 

Lyapunov M A. (1907) 

Lyashenke V.F. (1966) 

McGill D5. Long L5. (1975-1978) 
Magnus hk. iv (1958) 

Maunder L.. ili (1964) p.12-13 
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Merkin DR. iii (1971) (1966) 
Metelitsyn JL (1952) 
Nabiullin MK. (197131981) 
Neiraark Iu. I. Fufeav N.A. ( 1966) 
Novoselcw V.S. ii (1959) 
Pel’por D.5. iii (1565) 

» ‘TZ. (1959) 
Poor an RE, v (1968) 
Pouenberg E. Ya. v vi viii (1960-62) 
Roseau M. (1966) 


Schlick G. viii (1904) (Sce appendix by Foppel) 


Schuler M. v (1935) v1 (1962) 
Skimel VN. (1960) 


Sneddon I.N: (1976) Sec Pages £27 525 


Sokolova L.E. i iiiii (1968-72) 
‘Tkachenko A. (1985) 
Willems P-Y. ini (19743! (1970) 
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22. GYROSCOPIC TOYS 


22.1 Hoop 


22.11 Authors 


Bilimovitch A. (1916) 
Pars L.A. (1965) p214 


Neimark Iu. I Futaev N.A. (1966) 
Richardson K.LT. (1954) see p41 
(See Engineering June 7, (190 /) p.749) 


22.1.2 G.B. Patent Specifications 


1108483 
1366500 
2061742 


22.1.3 U.S. Patent Specifications 


3531889 
3619942 
3956851 


22.2 Diabolo 


22.2,1 Authors 


Crabtree H.(1909) {p.40 ef seq. 120 e* seq}. 


22.2.2 G.B. Patent Specifications 


14241 of 1906 23300 of 1907 
18625 of 1907 33421 of 190? 
19890 of 1907 23444 of 1907 
21203 of 1997 24126 of 1907 
21500 of 1907 25283 of 1907 
22984 of 1907 25360 of 1907 
23149 of 1907 25620 of 1907 
23228 of 1907 26169 of 1907 
22.2.3 U.S. Patent Specification 

3883985 


22.3. Balancing Tuys 


22.3.1 Authors 


No Entries 


See Scicitific American 104 (15 3 43p206 


22.3.2 G.B, Patent Specifications 


26896 of 1911 
29092 of t31] 
2877 of 1942 
24528 of 1912 
16099 of 1913 
142402 


163047 
193168 
409939 
412112 
479430 
512532 


223.3 U.S, Petent Specifications 


T8745 
99644 
127619 
139988 


188095 
484960 
514995 
609332 


20228 of 1907 
27285 of 1907 
802 of 1908 
2778 of yuh 
338) of 1908 
8498 of 1908 
13931 of 1908 


404807 


714s 
747034 
1068755 
1256545 
1303637 
1340683 


617065 
37619] 
698286 
755446 


437374 
591257 
714067 
839984 
1041762 
1239002 
1320091 


829663 
889975 
918545 
919349 
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= 925479 1513143 2736132 3621603 

2 929669 1355502 2747326 3628285 

7 942952 1$84979 2762162 3546703 
€44096 16£7239 2991584 367427 
065465 1772208 3686316 3700239 
975988 2028729 3137966 3726146 
999247 2145374 3287846 3874663 3 
1011202 2173031 336583 3945146 3 
1022236 2195083 3370377 4017083 j 
1098895 2364117 2492758 4150580 
1188488 2458853 3958329 4277912 
1250266 2493834 3523386 4327518 
1351636 2513066 353318? 4400908 
1353718 2666276 3617056 


22.4 ites 








22.4.1 Authors 





VanWie W911) 





2242 G.B Patents Spe: ifications 


1267933 
1438197/8 





22-45 OS satens Specification 





$66143 


22.5 Manual Rotor and other Gyroscopic Exercising Systems 


ATRESIA S, Be ah MN EE Tey HER TL UTNE, Deg lA MAMAS NN AIG HANRAHAN 


225.4 Authors 























i 

: No Fatries 

La 

: 22.5.2 G.B. Patent Specification 

i 

: 1333529 

: 22.3% — US. Patent Specifications 7 
y 1072770 
: 3617056 : 
5 3726146 i 
t 4150585 j 
: 22.6 Bowling Ball 3 


















22.6.1 Authors 





Ne Entries 


22.6.2 G.3. Patent Specifications 





20863 of 1911 
26401 of 1912 





22.6.2 U.S. Patent Specificat-ons 


2978729 
3617056 
4121828 
4150580 
4183527 
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22.7 Gyre*copic Golf Putter 


22.71 Authors 





No Entries 
22.7.2 GB. Patent Specifications 
No Entries 


22.7.3 U.S. Patent Specifications 


2432450 3394937 
3182508 3677553 
3270564 4017083 
3333854 
3387844 


22.8 Spinning and Whirling Devices 
2281 Authors 

No Entries 

22.8.2 G.B. Paient Specifications 
No Entrics 

228.3 U.S. Patent Specifications 
Editor's Note: 


In the original work, Mr. F.W. Cousins lists under this category seme 250C U.S. Patents. For the purpose of the 
AGARDograph it is only considered necessary to record their existence in tota!, rather than in detail, 


TE eS Tg ae 7 ere Taw == cea weer soril SS s oR 2 i ee rd ay eee 
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23.° ROTORS DISCS AND SHAFTS 


23.1 Authors 


Amold 8.N. Maunder L. (1961) (p.100. 102) 
Bilimovitch A (1916) 

Broomall C.M.i (1907) 

= Brosens PJ. Crandall $.H. iii (1961) 

= Gécke H. Stephan W. (1861) 

Gray A.i (1904) (Loss of ‘Cobra) 
Henderson J.B.i (1905) 

Hirashiki H. (1969) ae 

Huseyin K. Plaut RH. ii (1975) 

Kalley JJJr. (1975) 

Karelin V.A. (1973) 

Kane TR. Houston R.L. (1962) 

Ker-Wilson W. Harris WJ. (1957) S 
K6tter (1301) 5 
Lanchester F.W. (1908) (p.386) 

Lumet M. (1912) 2 
Mann J. Clements B.B. (1934) 

Maxim H.S. (1912) 

Means J. (1912) 

Meirovitch LL i (1961) 

Ovchinnikov P.F. (1957) 

Red WE. (1974) 

Rumiantsev V.V. (1976) 

Samsonov V.A. (1979) 

Sann RI. (1970) 

Scarborough J.R. (1958) Sez p.99 

Shieh R.C. (1984) 

Stodola A. (1918) 

Suyehiro K. (1926) 

Watson W.W. (1908) 

Whitman R.B, (1908) 

Yamada Y. (1967) 

Zeigler H. (1956) 


rae 






23.1.1 G.B. Patent Specifications 


401962* 
1196170 


: 
: 
: 
z 
z 


23.1.2 U.S. Patent Specification 


4026383 








*Mathematical dissertation 
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24. THEMISSILE 
24.1 Discus 

24.1.1 Authors 


d’Adhemar R. (1939) 

Bonasse H. (1923) 

Charbonnier PJ. iiiiii (1907, 1928, 1921) 

Gerlach E. (1886) 

Soong T.C. (1976) 

The Sunday Times (front page, 26 June 1977) 

Vann MJ. Ruijsenaars H.W. Rowles LE.R. (c.1 July 1977) 


24.2 Boomerang (Wonguim) 


4.2.1 Authors 


Bouasse H. (1923) p406 etseq 
Charbonnier PJ. (1907) 
Erdmann E.0. (1869) 
Gerlach E. (1886) (See p.85 etseq) 
Hanson MJ. (1977) 

Hess F. (1968) (1973) 
Higgins H.H. (1876) 

Howitt A.W. (1876) 

James B. (1971) 

Lumholtz C. (1889) 
Musgrove P.J. (1974) 

Myth RB. (1878) 

Routh JE. (1884) p.153 

Stille W. (1872) 

Sharpe J.W. (1905) 

Smyth R.B. (1878) 

Thomas J. (1983) 

Walker G.T. (1901) (1897) 


24.2.2 G.B. Patent Specifications 


26067 of 1902 1270 of 1908 
77530 of 1907 13240 of 1908 
10163 of 1907 180594 
17839 of 1907 1326091 
28021 of 1907 


24.2.3 U.S. Patent Specifications 


532233 1759471 2838310 
692608 1826905 2953378 
906206 2324022 2972481 
925445 2361988 3312472 
107072 2683603 3303909 
1245279 2816764 3403910 
1547558 2822176 3467385 


24.24 German Patent Specifications 


411717 
577412 
2354079 
2438016 


24.3 Oblong Missile 
24.3.1 Authors 
Chetayev N.G. iv (1961) p.101-105 


Greenhill A.G. SW. iii (1914) (reprint 1966) 
Fowler R.H. ct al (1920) 


TSS SS se) OE 


3507497 
3565434 
4103983 
4106770 
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Fuchs A. Katzmayr R. (1910) (p.1574) 
Henderson J.B. SW. ii (1909) 

Jouffret M. (1874) 

Krylov A.N. (1927-1929) 

Lokshin B, Ya. (1970) 

Magnus H.G. i (1853) p.220-223 
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Rees M. (1946) p.15 

Sparte de iii iii (1891. 1911. 1875) 

Takao K. (1964) 

24,32 G.B. Paten: Specifications 

13057 of 1915 

920713 

920714 

1141999 

24.3.3 U.S. Patent Specifications 

1181136 2158180 3540293 4450451 
1316033 2805577 3824865 4467639 
1316363 3077786 4155521 4491029 
1459198 3078728 4189946 4510869 
2402718 3276270 4431156 

24.4 Sea Torpedo 

24.41 Authors 

Cohen P. (1952) 

Dumas A. (1915) 

Gray J.G. iii (1914) 

Klein F. Sommerfeld A. Part iv (1910) p.782 etseq 

Sears W.J. (1898) fine plates 

Sperry E.A. ii (1910) 

Williamson W.P. (1916) 

244.2 G.B. Patent Specifications 

12169 of 1897 5314 of 1915 134245 278018 
8738 of 1910 13813 of i915 135871 295047 
2728 of 1910 14654 of 1915 146712 30603 
27871 of 1910 1378 of 1915 149388 322467 
28558 of 1910 15772 of 1915 149439 323195 
2105 of 1911 17300 of 1915 160285 378545 
8002 of 1911 17895 of 1915 165034 381150 
18861 of 1911 17897 of 1915 173541 433404 
332 of 1912 100393 185162 58245 
2699 of 1912 101225 191407 636117 
11459 of 1912 101298 191410 715333 
29531 of 1912 103007 199804 74081 
6163 of 1913 106299 209799 740696 
6272 of 1913 110157 214215 158335 
7160 of 1913 117825 214561 505330 
18859 of 1913 126689 230835 920713 
28748 of 1913 127324 231229 920714 
10289 of 1914 127662 234419 1769161 
16328 of 1914 128236 238242 1347462 
16900 of 1914 128962 242093 1446362 
18408 of 1914 130426 244302 2106245 
1645 of 1915 131037 260352 

4032 of 1915 132301 268833 
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2443 U.S, Paten: Specifications 


20666 of 1878 983467 
3824 of 1905 1030134 
28124 of 1906 1033994 
11833 of 1907 1033995 
19987 of 1908 1077344 
27923 of 1909 1080166 
311325 1998074 
458677 1127403 
562235 1145025 
£91768 1150678 
607440 1156350 
621364 1163606 
661535 1163607 
76517 1179439 
741683 1179440 
785425 1180365 
795045 1189239 
814969 1197134 
818987 1204852 
$39161 1233761 
894838 1295003 
901355 1296329 
917449 1296330 
925710 1304255 


24.5 Air Torpedo 
245.1 Authors 


Grondahl L.O. (1948) 
Keller CL. (1961) 


24,5.2 G.B. Patent Specifications 


29531 of 1912 579816 
103557 582840 
133314 582841 
467712 582845 
579807 1446362 


24,3,3 U.S. Pateru Specifications 


24.5.4 German Patent Specification 


24.6 Rocket (Guided Missile) 
24.6.1 Authors 


Anon (1971) 

Colbert D.C. (1958) 

Efimov MLV. (1970) 

Hansen Q.M. ctal (1967) 
Levinson E. (1959) 

Manley CT. (1972) 

Miller J.E. Feldman J. (1968) 
Naylor GA. (1977) 

Nesline F.W. Zarchan P. (1981) 
Salaberry B. de (1985) 
Schwieder W. (1976) 

Stewart R.M. (1959) 

Vergez P.L. McClendon 3.R. (1982) 


1312084 
1314157 
1318980 
1322232 
1326571 
1332302 
1360259 
1360325 
1376285 
1378291 
1402745 
1405078 

410931 


1418851 
1420231 
1421854 
1428568 
1431140 
1431141 
1431142 
1431144 
1440578 
1446276 
1527775 





1527777 
1554732 
1598107 
1772348 
1855349 
1973545 
2419164 
2453828 
2343422 
2725841 
2754789 
2788761 


2974821 
2986109 
2986110 
3053217 
3067710 
3083666 
3332382 
3496526 
3714917 
3756538 
3826210 








; 
} 
} 
i 
| 
| 





tana 


Vermisher Yu. Kh. - 
Yagodin V.V. Ikhlebnikov GA. { 1969) 


246.2 GB. Patent Specifications 








27923 of 1909 958415 1385391* 

641934 959069" 1394663 

740681 1615916 1436941 

740696 1020200 1446362 = 
778650 1023993 1475112 - 
784576 102476° 1478792 = 
793798 1031393 1486337 - 
832480 1039695 1491953 

339770 1497065 “ 
842775 1539581 : 
$64751 1543630 : 
$74101 1598506 

879533 2005412 

912671 2084727 

938957 2102571 

951735 2129554 

952267 

24.6.3 US. Patent Specifications 

976732 324772 4114452 

2079559 3263508 4116404 

2158180 3311326 4218827 

2815584 3434354 4236414 

3067682 3570282 4491029 

3077786 3604277 4510869 

3162082 3610053 4522355 

3165282 3647162 4606239 





t 
z 
: 
i 
£ 
£ 
t 
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25. INERTIAL DRIVES AND MACHINES GIVING UNLDIRECTIONAL MOTION FROM ROTARY 
GYROSCOPIC MOTION (ANTI-GRAVITY) 


25.1 
23.11 Authors 


Anen(1976) 

Bridgman P.W. (1961) 

Chanmar P.K. Ezekiel $.(1965) 

Che ton (5929) 

Colen JM. Sarill WJ. Vishveshwara C.V. (1982) 
Di Belia A. (1968) 

Dwyer J. (1976) 

Felt J.W. (1962) 

Hayasaka H. (1978) 

Jones A.C. (1975) 

Laithwaite E.R. i-vii inclusive 71974-1977 
Leipholz H.1. (1968) 

Long DR. (1976) 

Pages M. (1974) (See p.23 re Drouet project) 
Shakir R. (1974) 

Tournay-Hinde EE. (1917-18) 

Vincendon D. (1974) 

Walgate E. (1974) 

Zhuravlev V.F. (1982) 


See Daily Express (Nov. 9 1974) 
Aati-gravity breakthrough 


25.1.2 G.B. Patents Specifications 


422577 1311040 
1081795 1335174 
1202456 2090404 
1412146 
1479450 


35.1.3 US. Patent Specifications 


1947362 3404854* 

2734383 3535915 P 
2886976 3626605 i 
3006581 3633269 

3203544 


23.14 German Patent Specifications 
2341245 Offentegungsschrift** 


2416283 
2442004 


33.2.5 French Patent Specification 


fn 


063784 


2 


23.1.6 interrational Patent Specification 


W086/05852 


*See Laithwaite E.R. ii (1975) 

**'This uvention was demonstrated to the Germar., Went office in Munich on 30 April 1974 and was supported by a Statutory Declaration 7 
in support of its moticn by Prof. EE Laithwaite dated 2 October 1973. The same device was seen to work by Mr GK C.Pardoe cf Hawker ea 
Siddeley Dynamics Li and this is stated in a letter {0 the inventor of 14 Nov 1972. A subsequent Technical Note TN 3928 of 5 March a 
1973 by ilawker Siddeley Dynamics written by A.Smith attempts t.,show that the machine cannot work from a mathematical analysis, os 





































































































26. MATHEMATICAL ANALYSES AND THEORY 


26.1 Mathematical Analyses Before 1900 
26,11 Authors 


Allen CJ. (1856) 

Baden-Powell (1854) 

Bamard J.G. (c.1858) 

Bour (1863) 

Bridge J. (1857) 

Briot (1842) 

de Brun F. (1893) 

Cayley A. (1862) 

Chamousset F. (1891) 

Clark J. (1865) 

Cook W. (1857) 

Curtis A.H. (1862) 
Darboux A. von (1885) 
De Brun F. See Brun 
Delone N.B. (1892) 
Duchesne G. (1897) 
Euler L, (1707) 

Ferres N.M.(1870) 
Frisi P. (1793) 

Frenzel C. (von. (1881)) 
Gilbert PL. (1877) 
Greenhil! A.A, (1895) 
Gylden M. (3893) 
Hadamard J. (1895) 
Halphen G.H. (1885) 
Hayward RB. (1864) 
Hess W. (1882-1890) 
Henry M. (1885) 

Him M. Faye M. (1878) 
Jacobi K.G.J.(1827)-(1862) 
Jouffret M. (1874) 
Kobb M.G. (1895) 
Koenigs M. (1891) 
Kowalevsky S. (1889) 
Landen 3, (1777. 1785) 
Liouville J. (858) 
Mlodzeevskii B.K. (1894. 1896) 
Mlodzeevskii B.K. Nevrosov P.A. (1893) 
Padova E. (1884) 
Painlevé P. (c.1891) 
Person C.C- (1852) 
Poinsot L. (c.1834)* 
Poisson $.D. (1815) 
Powell B. (1854) 
Puiseux V. (1852) 
Routh ES, (1884) 
de Saint-Germain A. (1887-1889) 
Saint-Guilhem P. (1854) 
Somoff J. (1855) 
Stewart R. (1858) 
Stieltjes TJ. (1324) 
Sylvester JJ. (1866) 
Villarceau Y. (1855; 
Volterra V. (1898) 
W..(1856) 
Worthington A.M. (1897) 


*a§ a tribute 2 century on. See GB. Parert Specifications 1.4285 : 
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26.2 After 1900 
26.2.1 Authors 


Aldoskin Yu. G. (1972) 
Anchev A. (c.1962) 
Andreev D.V. (1983) 
Anon i (1907) 
Anspach (1911) 
Ardonin LN. (1970) 
Arkhangel ‘skaia M. Iu. (1982) 
Arkhangelskii lu.A. (1963-77) 
Astier M. (1909) 
Barton E.H.(1910) 
Belikov S.A. (1981) 
Belitzkii V.V. (1957) 
Block A. (c.1944) 
Bisconcini G. (1935) 
Blokhin LN. (1971. 1974) 
Bogoiavlenskii HA. (1958, 1974) 
Bogoyavienskii O.1. (1985) 
Bokshevish AL (1981}-(1984) 
Bolotin S.V. (1984) 
Borzov VI. et al (1974-75) 
Bryuno A.D. (1972} 
Bulgakov B.N. (1946) 
Buralkhiev S. (1970) 
Burlaka P.M. (3974) 
Capodanno P. (1977} 
Chelnokov Yu.N. (1984) 
Chessin AS. (1909) 
Chetayev N.G. (1954) (See Maunder L. iii 179 p12-14) 
Clauzel G. (1912) 
Demin V.G. Riseiev F.1. (1974) 
De.ntchenko V. (1924) 
Diaz J.B. Metcaif F.T. (1962) 
Dmitriev A-Yu et a! (1977) 
Dobshevich A1. (1968) (1981) (1984) 
Drofa V.N. (1961) 
Elfimov VS. (1974, 1978) 
El'Sabaa F.M. (1978) (1981) 
Felstein M. (1974) 
Fradlin BN. Siyusarenko V.M. (1975) (149 references) 
Gabrielian MS. (1966) 
Gashenenko LN. Kasyanik V.N. (1983) 
Golubev V.V. (1960) 
Goldstein H. (1951) 
Goodman LE. Robinson A-R. (1957) 
Gordon E.Ya. (1973) 
Gorclova E. Ya. Strygin V.V. (1985) 
743 (1970) 
Grayson LP. (1965) (See p.91 history of Lyapunov ot Kzan} 
Gricli G. (c.1937) 
Grobov V.A. Kotsyuba AV. (1971) 
Guliaev MP. {1973} 
Hahn W. (1963) 
Hammon R.L. (1966) 
Harding CF. (1964) 
Horowitz LM. (196 
Ishlinshii Alu. vii { 
Ishtinskii A. Yu. et al (1983) 
lin B.A. (1985) 
Kane T.R. Chia BS. (1973) 
Karapetian AL 
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Komarov VN. G is 
Ronoserie? ors Pozd kovich EV. a 968) 


Lebedev DV. (1 
Leimanis E. (1965) 3 

Lesina M.E. Savchenko A.Ya. (1974) 
Levi-Civita T. (1906) 
Liashenko V.F. (1966) 

Linnik Iu.V. Novoselov VS. (1953) 
Lokshin B. ¥a. (1976) 
Longland W. (1919) 
Lorenz H. (1904; 1919) 
Luetzkendori R. (19 
Lunts lal ifiti (c.1960 
Lyubimova A.V. (1981) 

McGill DJ. Long LS. iiiili iv (1975. 1977) 
Magnus K. v ix (1940, 1971) 

Makeev NN. (1976) 

Marinbakh M.A. (1981) 

Maurder L. ii 

Meirovitch Li (1974) 

Merkin D.R. ii v (1959, 1974) (1983) 
Metral A. (1933) 

Milnor 1.W. (1912) 

Moser J. (1968) 

Nabiullin M.K. (1973) 

Narimanov GS. (1957} 

Netelitsyn LT. (1959) 

Newkirk B.L-ii (1912, 1915} 

Nikifovov V.M. {19 
Nikolai E.L.( 
Novaselov V5.3 
























Parker L. (1969) 
Pars L.A. (1963) 

Pascal (1939) 

Pavlovskii MA. Zbrutskii AN. Vincgradov G.Mi 
Pieifler F.(3 








Poritsky H.(195 
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Sergeev V.S. (1976) 
Sethna P.K. Balachandra M. (1974) 
Shuravelev V.F, (1973) 

Slate F. (1912) 

Slomianski G.A. (1953) 

Smimove 5.P, (1974-5) 

Sneddon 1.N. LN. (Ed) See pages 325, 327, 908/9. 335. 587-592, 645 
Sobolev VA. Strygin V.V. (15 78) 
Sokolova LE. intiii (1968, 1972) 
Sosnitskii S.P. (1982) 

Stickel P.{ 1901-8) 

Stepanova L.A. (1974) 

Stiefel E. (1976) 

Svetlov A.V. (1938) 

‘Tatarovekii A.M. iif iii (1960-1961) 
Tatarinov Ya. U, (1974) (1923) 
Tea P.L. (1932) (elementary) 
Thome (-J. (1961) 

Tkachenko A.I, (19733 (4985) 
Tsebnan P "sh. (1972) 

Tsodokova Ns. (1965) 

Tsopa M.?.(1979, 1980) (196-4) 
Udeschini ?. (1942) 

Valeev K.G. (1974) 

Varkhailev Iu.?. (1982, 1983) 
Varshalev YuP. Gorr G.V. (1984) 
Wairers D.C. (1962) 

Wenglatz R.A. Kane T.-K. (1968) 
Wippel A.P.R. Maundes L. (1463) 
Wolff CE, (1910) 

Woikowitsch D. (1932) 

‘Weude W. (1923. 

Yekh'ya Kh. M. (1985) 

Zajac E.E. (1964) 

Zhuravelev V.F. (1973) 
Zlochevskii S.1. Zharkov GM (1983) 


26.3 A Review of the Mathematical Analyses listed previausly 


The mathematicai investigations into the dynamics of an absolutely rigid body about a fixed point have been extensive, both 
in Europe and in the Soviet Union. In Europe we have the early work of Hess. W. (1890}* and that of the Russian 
mathen.atician Sufya Vasilyevna Kovalevskay 1 (1850-1891 )"*, 


Kovalevskaya formulated the statement of the existence of unique solutions of the prob:em of the rotation of a keavy body 
about a fixed point. Her classic work is well explained by Tabor, M. (1984) who shows that it concerned the solution of the 
Euler-Poisson equations that describe tke motion of a top spinning about a fixed point. They ere a set of six, first-ordez, 
nonlinearly coupled, ordinary diffcrential equations of the form 


d da 
A = (B- Chr - Big + yy z Br = yq 


dp 


“iq 
ar dt 


B(C-Ajpr- yy t any yp ~- ar 


dr dy 
—— <5 te - C ia as + —_— -_ = 
Ca, 7 Am B) eq ~ ayy + Bx a” 74 7 BP 


where p,q, r)and(a, B. y)azethecompon. — of augular velocity und the direction cosines (that define the orientation of 
the top) respectively. The variables (A, B, C) end (xp, yp, Zo} arc the moments of inerta and the position coordinates of the 


centre-os-gravity respectively. These are the adjustable parameters of the system — for different value. of which the sysie.n 
may or may not be integrable, 


“See Stepanova, L.A. (i) U. rabotokh DN. Goriacheva po dinamil ‘go tela Mekhanika Tverdogo Tela Kiev (1999) 9p.65-75 4i} &, 
istoru reshervio V. Gessa zadachi 6 dvizhenii telarmeiushhe oe ws aumdutochku: 0 nekouoryka obcdshehemia mvarianinege 
Soamosheniia Gessa Mektanika Tverdogo ‘yela Kiev /1970) pp. .- 


**See Polubarinova-Kochina P1957); Elsgolts 2.12 10° yp.21 1-250: Kramer E.F.{1973% Tabor M. (1984). 
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The solying, or integrating, of such a system of equations proceeds by identifying the integrals of the motion — a compr . 
intgration requires one to find as many integrals zr the order of the system (six in this case). Toe integrals are various 
analytical functions of tnd pendent variables thet are constant in time. From fundamental physical considerations there are 
certain ‘cha seal Sntegrals that cu Le identified immediately. These are the total energy, the angular omentum and, from 
simple geometric considerations, the sum a+ B + y*. Asit turns out, with further standard simplificatiors, a complete 
solution of the problem requires the find'ng of only onc more integral. The quest for th 5 fourth integral became a popular 
problenrin eightzenth and nineteenth century mathematics. However, it could only be found for three special cases: the 
titial case of, A= Bx C,thecase x = y = 4 dueto Eulerand the case A = BX) = Jy = O due to Lagrange. A general 
solution to the problem, according to Tabor, seemed to be unobtainable. 


Tis quest for the existance coaditions of the fourth integral was finally solved inter alia by Poincaré J.H.c.1881. See Sergeev 
V.S. (1982). Painievé P. {c.1891 to.c.1900) Husson E. (1905) Burgatti P. (1906-1910) and Polubarinova-Kochina (1940). For 
a comprehensive work in English see Leimanis E. (1965). 


Fradlig B.N. and Slyusarenko V.M. (1975. 3 translation of whose work is reproduced below, show thai attempts have been 
made to obiein the equations t..at have the simplest form [17, 38, 39, 53, 86, 98, 103, 108}**. A result close to that expected 
had clreaay been obtained by Wil Jess [21] in the 19th century. Introducing new variables, Hess indicated a third-order 
system, which, however, also contained leading variables. The Hess equations are discussed in the monographs of A.Gray 
and V.*/ Golubes {2) las the artictes under the following references (129, 135, 141, 144, 145, 146}. 


N.Kowalewski’s problem of 1908 (134! reduced to two equations, each of which is of the second ordes, under the assumption 
thet the centre of mass of the body is found on one of its principal axes of inertia with 1espect to a fixed point. Using these 
equations, he succeeded in obtaining a new solution. Similar equations are presented in the manuscripts of S.A.Chaplygin 
{72}, where the first integral ot these equations is indicated, and the integrability case bearing his name is obtained. 
seneralizing the sulution of Goryachev {33}. 


Using the usud methods of analytical dynamics, Bilimovich {17! and Kharlamova [88] showed that the problem can be 
reduced to a single second-order differential equation: however, the latter can prove to be extremely cumbersome. 


Kharlamov (110) proposed a new approach to the solution of this question. He noted that in the investigation of the problem 
of the motion of a heavy rigid body in a number of cases it is more convenient to refer the motion of the body to coordinate 
axes that the author calls special. The dynamic equations of the problem obtained by Kharlamov {103, 108] in the special 
coordinate system h™ = the form 


jas ~ alse (by ~ bey #28) .yea )(byy + b; 2) 


affe-a)s [o- a) |4¢ 5x7 Ex k=; (1.1) 


J 


{ m 2 
ila: — a) yz + (b:y — byz) 12 + (a, — AxZ — iby + bz + el 
J 
dz 2 
+ ia, — ay yz + (bz - by)ala + (a, — a) xy — (by + byz)y + bP 
l Bix, a 2y\ 7 1 iP 2 fj 
+ 3 (a + ay + az) + (by + by2)x- | -r=0 


In these equations, y, and z are the components of the angular momentum of a body in a rectangular special coordinate 
system, the first axis of which passes through the centre of mass of the body. and the remaining axes of which Gre chosen so 
that the kinetic energy of the body will be 


= Hat + ay ~ a2") + (by + bz) x. 


Considering the problem of the motion of a heavy rigid body with a fixed point as a particular case of a more general 
problem — the problem of the motion of a heavy gyrostat with constant gyrostatic moment — Kharlamov [110] reduced the 
latter to the integration of a system of six ordinary differential equations, 








*Sovict Applied Mechanics 11 No. 8 (1975) pp 809-819 

**The numerals in square brackeis refer to the bibliography at the en-! of this Review. The bibliography extends to 149 references, many 
in the translation published in 1975 are inaccurate and carry no pagination, further certain works are stated to be mn Russian when in fact 
English translations exist. The bibliography in this section is fully corrected for readers of English. 
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where Az. 4, and A, are the compcnents of the gyrostatic ninment, conetant with vespect to the body. 


This systeni of ~qQuations was transformeu {108} to the fornd (1.1), Almost all the results of the classiccl problem of the 
motion of a heavy rigié body with single fixed point were extended to the probicin of che motion of a heavy gyrostat. 


In the most general 1orm of Kharlamova [0], one of the three ocincipal variables x, y, and z was vliminated in Equations 
(1.1). However, the estabiished differential ec,aation, which connects the twe principal variables, is extremely cumbersemc, 
and is therefore practically useless. Of urincipal value is the itttegrodifferential equaticn first found by Khariamova [86], 
which is equivalent to the system of differential equations of motion of a heavy rigid body about a fixed point This equation 
opened many possivilities for further investigations in the given area. The equation of Kharlamova was obtained assuming 
that in the principal 9.ane of thc ellipsoid of gyration for a fixed point, there Fes the centre of massof —_systenz and the 
vector of rhe gyrostatic moment. Jt com ects the two components x and y i the angular momentum with respect to the 
cocrdinate axes belonying to the indicated plane. 


Solutions Obtain 2 1 the 20k Dentury for the Equations of Motion uf a Heavy Gyrostat. 


We first distinguish the solution with three Encar invar:am relations, which was ctudied by Kharlamov {1 10, 112}. It 
detesmine. the ciass of simplest motions of thy body (uniform rotations of the body about a tixed point). A cone fixed in the 
body is indicated, and sts generatnces can serve as axes of uniform rotation. Th‘s cone was thoroughly studied by Anchev (1, 
2land Kovalev {45}. and wn the absence of a gyrostatic mement it was investigated earlier by O.Shtaude and 
B.K.Mlodzeevskii. This question haz also been studied bv other authors [62, 69, 70, 121, 13S. 139, 149]. 


There exists a unigue solution with (vo lineas invariant relations given by Kherlariov (104. 1C9, 110}, which was obteined 
under the condition that the centre of mass of the gyzostat lie in the principal plane of the tnertia ellipsoid. The motion of the 
body eo obtaincd is given a kinematic iaterpretation! 107), A purticular case of the giver: solution is the Bobylev — Stchlov 
solution (see the wezk of V.V.Golubev {22}) and the solution of the proviem of the motion of a physical pendulum. 


Theie are four well-known solutions with a single linear invariant relation; these are the solutions of Lagrange in 1738 sce 
Grioli (1283. Sretenskii [73, 74], and Kharlamova {89}. 


Sretenskii obtained the indicated solution by assuming that the centre of mass of the gyrostat ic perpendicular to the circular 

cress section of the eliipsu.d of gyration. A particular case of this colution G the solution uf Hess, which was studied cartier 

by P.A Ivekrasov, S.A Chaplygin, N.E.Zhukovskii Jouxowski), G.G-Appev'rct. and 8.K.Miodzeevskii. A complete review of 

these studies is given ia the wurks of Stepanova{76, 77]. A gcounctricai interpretation of the solutions of L.N.Sretenskii and 
ti. Hess was grven by Kovasev j44, 45-59). 


In 1947, Griali [123] obtained a solution with a single linear invariant relation. describing the regular precession about an 
oblique axis. It was ovtained and generalized by Kbarlamova (89, 92]. In [y2} the solution of Grioh was investigated ou the 
pasis of the kinematic equations of Kharlamov {110}. 


The question of the existence of solutions with lincar invar‘ant lations was first considered by $ A.Chaplygin, and the 
results were refined by Kizarlamov (102}. These investigaticns were conducted under the condition that the con.re of mass of 
the body Kis in the principal planz of the ellipsoid of gyration. and that the gyzestatic moment equal zero. The investigation of 
the problem of the motion of a heavy rigid body about a fixed point with the leip cf the integrodifferential equation 
established by Kharlamova [86] allowed a complete solution to be obtained for the question of the conditions of existence for 
solutions with algebraic irvariant relations under certain timiting assumptions: the centre of mass of the body lies in one of 
the principal planes of the ellipsoid of gyration, and the gyrostatic moinent 15 not zero [$1, 96! In this case the new and most 
recent solution with a fine «invariant relasion is ubtained (89}. Solutions {8 1, 83}. found earlier by Kharlamova, are a 
particula? case of this solution. 


Goryachyy indicaed a soluton [32] in which, in addition to a quadratic invariant relation, there is also a fourth-degree 
invazart relation, Kharlamov (110, £11] completely investigated this solution and gave 4 geomctrical interpretation for the 
motion oi the Ledy. b1 studies §105, 110. 11 1) he indicated two pcre solutions. The first solution with two quadratic 
invariant relations was obtained under the cundition that the centre Ck mass lies on one of ihe principal axes cf ines tia, and 
the vector of the nydrostatic moment is directed along this uxis. The sosutioa of Stekloy ,21]is 4 particular case of this 
solution. The secund solution generalized the case of Kowalewski [134]. The indteated solutions are discussed in the studies 
[28, 29, 61.65, 67,99, 116]. 


Chaplyg-n in 1948 {12M obtained a solution in which, besides a quadratic invariant relatioa, shere is also a sixth-degree 
algebraic invarient relation. The gcemrctrical interpretation of this mouon was given by Kharlamov{110! 


A solution with a quadratic invariant relation was obtained by A.1.Dokshevieh under the condiuon that in a Lagrange 
gyroscope thc gyrostatic moment is arbitrary. Tic uniqueness of this soltuiau was shown by Kharlamova }24]. 
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We note three more solutions with a quadratic i:ivariant relation. These are the solutions of Kharlamov 1114], Khaclamova 
186. 95}, and Kharlamova and Kharlaa*ov {180}, Particutar questions referring to the given solutions are discussed in the es 
stedies{40, 41, 51,97, 191, 115, 117), 


The algebraic invariant relations in four solutions — those of Str-tenskii{73, 74], Dokshevich :42}, Mozalevskaya [62, 63], 
and Konosevich and Pozdaiakovich [54] -- contain terms of higher degree. Thus, in the solution of (62) there exist two third- 
degree algebraic invariant relations, and in the solution of (42; there exist two fourth-degree algebraic invariant relations. The 
solution of [54] is very speéial in structure, It was investigated in [55] using the hodograph method. The indicated solutions 
were obtained for very strict constraints imposed on the mass distribution and on the initial conditions. 





Thus, in the sroble.n of the motion of a hcavy gyrostat there exist twenty solutions in closed form, of which three of them had 
been found in che 18th and 19th centuries (we bear in mind the solution of L.Euler, generalized by N.E.Zoukovskii 
(Joukowski), the solution of J.Lagrange and $.V.Kowslewski as discussed by L.V.Kudryashova and L.A.Stepanova ia [58] 
and by G.N Savin et al in {72}). 


A review of the exact soluticns of the dynamic equations of the problem being considered was given by Kudryashova and 
Stepanova {54}. 


Geometrical Interpretation of tne Motion of ~ Rigid Body about a Fixed Point, 


For a long time the general theorem of Poinsot about the interpretation of the motion of a body with a fixed point by means of 
the rolling without stipping cf a moving axoid with respect to a fixed sx0id was not used because the construction of a fixed 
axoid using the Evler ang!zs is a very complicated problem; this is because in the transformation from a moving system toa 
fixed system in these parameters we obtain cumberseme ard nonsymmetric expressions which hinder the investigation of the 
mation ef the bc dy. This impasse was overcome by Kharlamov {108, 110], who established new kiaematic equations of the 
fixed hodograph: of the angular velocity. 


O, = OY FOV. * Or ol OF = w} + Ww} - OF! 
v; Vs Vy 


@: W:, Wy; 
do, do, dw; 


7 
wo; da = 


mo 


( and v are functions of some time-dependent parameter 0). 
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Since it is the directrix of the axoid of the body. the hodograph of the angular velocity enavies us to construct this cone and to 
reduce the ravestiga‘on of the motion of a rigid body with a fixed point to the motion of the roiling of a moving axoid «*th 
respec: to a fixed axoid. Using this method, a geometrical interpretation of the motion of a gyrc.tat in Various cases of 
imegrability is obtained in the studics {24, 26, 29-31, 16, 48-50, 51, 55, 61. 63-65, 87. 99, 110. 111, 116, 117). 


“ey 


Motiun oj a Rigid Body with a Fixed Point in a Potential Force Field. 


First, we shouid note the studies of Goryachev [34-36], in which solutions are constructed for the problem of the motion of a 
tody in a potential force iseld under the condition that the forces acting on the body admit a force function U. The question 
dealing with the search for the function U, in such a form that the equations of motion admit integrals of definite form. is 
solved. A sietailed review of these solutions has been given by Stepanova [75]. 
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In recent years. there has been i 1creased interest in the problem of the motion ofa rigid body in a Newtonian force ficid, 
formulated by L.Euler back in the 18th Century, in connection with investigations of the motions of artificial satellites. In 
calculations ofthe rotational motions of gyroscopes and satellites, the gravitational field amost always is assumed to be 
homogeneous. This assumption is inadmissible in more exact investigations in which the forces of Newtonian attraction must 
be taken into account, 


Belctskii {12-14} has considered this problem wider se assumption that a fixed point is found at a sufficiently large distance. 
in comparison with the dimensions of the body, from the centre of attraction. Under these conditions on the basis of the 
general theory of Goryachev [34], approximate equations of motion, which generalize the equations of the classical problem 
of the motion of a heavy rigid body about a fixed point, are dczived. Beletskii has shown that the problem being considered 1s 
finally solved if the body has complete kinetic symmetry, and also in cases similar to the cases of Suler and Lagrange. Hu has 
reduced the problem to quadratures and given its complete soiution for the case of plane motion. In [13-15! he has 
considered the indicated problem for the case in which the furce ficid is symmetric with respect to some axis. 


A series of studies by Arkhange!‘skii [6-10] referring to the indicated problem are devoted to the determination of the 

conditions for existence of a fourth algebraic integral and the construction of solutions in which the principal parameters are 

single-valued functions of the complex variable ¢ In these studies it is shown that the solutions of the equations of motion of 

the body are single-valued functions of time only if the body is fixed at the centre of mass or has dynamic symmetry about - 7 
one of the principal axes of inertia, and the centre of mass of the body lies on this axis, 


3 Important results in the development of the given problem have been obtained by Kharlamova and Kovaleva [98}, who 
z constructed dynamic equations of the problem of the motion in a Newtonian force field of a system of rigid bodies having the 
2 structure of a gyrostat: 
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= * + 
+e Any. + Ary, + ARM) - (Any, + AY, + AY) sl 
m= } 
¥, Gav, — O2¥3(1, 2,3). 


For-tne cunditiz 5 which the tensors Aaitd A® that arise i the calculation of the angular momentary and the moment of dhe 
Newtoatan force field coincids end the apd rostatie moment cquals zere, these Cquatons are simplified: 


440, * (A; — A,Xo,0; — 74,7) F (hey -— Av.) T. oy, = gt, — Gary 1.2.3). 


For the conditica in which the tensors Aand A* coincide, Kharear ova {45} ubtained exact solutions of system: (2.0), similar to 
the case of Lagrange in-egcatility acl the problem of the moti zn of a physica! ocadulum. She determine a new case of 
ritegrability for the conditions 
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Kovaleva [52] solved the question of the conditions of existence of the solutions of systein (2.1; with lineaz invariant relations. 


In tie case of the establishment of definite constraints on the paramcters of the system in the sorution of Xharlamova {85}, 
Sore(22. 23, 25, 27} investigated moving and fixed hodographs ef the angular velocity and gave a geometrical interpretation 
for che motion of the body, 


Sone of the sradies of Kharlamova (82, $41 are devoted to the construction of eaact solutions of system (2.2). A complere 
review of these investigations is given in the articte by Kudryashova and Stepanova‘$7}. 


Morion ef a Risid Body about a Fixed Point in the Fresence of Additiona! Constraints 


‘The first eaperiment co the formulatiaa of te problem of the rotation of a rigid body aduut a fixed point in the Eules case in 
the presence of ncnholonemic coupling was conducted by Susloy {72}. Voronets 119', and Vagner {18} who did not impose 
any constraints on the mumcass of inertia of the body, but assumed that the centre of mass of the body coincides with the 
fixed point. 


Realization of the nonholonomic constrain ; = 9 Sustov is carried out such that the body is connected to a filament. which 
does not yield under torsion; the other end cf the filament is rigidly Gxed, where the tangent to the Mament ct die point at 
which the filament is fastened to the body passes through a fixed point 0. Under this condition the instantancous axis of 
rotation of the body is in a pianc that is permanently coupled with the body, passing through the paint 0 perpendicular to the 
indicated tangent. 


Vagner proposed another realization of a nonkolomic constraint (a ngic bady provided with two small wheels with sharp ribs 
lying in a single plane). 


zeeatly. a number of studies (43. 66,79, 90, 93, 115, 118) havc appeared, which cre devoted to the study of problems of 
iis motion of a heavy ripid bocy with a fixed point in the presence of additior.al constraints. 





The rrincipal results in this ditectien were obrained in the studies of Kharlamov, Kharlamova née Zakelina, aad 
Mozalevskuya [43, 61-67, 86,94, 715. 118) 











In 1957, Zabeiina 143} investigated the indicated problem under the condition tha entre of mass of the body be found in 
the Principal piane of the inertia ellipsoid with respect to its point of support, not coinciding with the fixed pomt ofthe body, 
and with account cf the action cf aravitational forces. The nonhoronomic constraint in this investigation caa be realized 
either basec on the metliod of Susiov of the method of Vagner. The case of integratility is found by applying the theory of the 
reducing, factor of Chenlygin, which he developed for an investigation of nonhclonomic systems. 





In the study of Kiailame va-Zabelina fs05. a nonkclonomiz constraints is assumed to Se realized such that thz instantaneous 
axis of rotation of the body throughout the entire snotion does not leave some spesific plane permaneatly fixed in the hody, 

ising a method proposed by Stretensii, Kharlamova-Zabelina consi“tcrs the case of rapid rotation of a body and presents a 
detailed investigation of the trajectory cf the &pex, which enables cne to construct an explicit geomctrical representation 
dealing wich ths moticn of the body fo: che giver, nonholonomic constraint. 








Thz problem of the rofation of a rigid body about a fixed point rectrained by a nonholonomic Soe can bs extended to 
the case of a heavy gvrosiet, Such an extension was obtained by Khaflamev and Kovaleva!1i5 L The nonholonomic 
constiaint here is accomplished as A result of pure rolling o¢ a body-carrier having a fixed point and sherp circular ribs over a 
fixe:i surface of a hollow sphere inside of which the gyrostat is placed. Usirg the theorem of the variation of the kinetic 
moment, the author cons'tucts dynamic equations of motion of the gyrosiat to which the equation of nonholonomic 
constraint is xdded. These equations are casily solved in the simplest case of uniform: rotation of a bady-carricr. 
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The problem of the mation of a heavy gyrostat is investigated by Kharlamova [93] under the assumption that the centre of 
mass of the gyrostat coincides vath the fixed point of the body-carricr. An exact solution is obtained and the moving 
hodograph of the angular velocity of the body is investigated. The case investigated by Vagnar [18] and earlier by Suslov {78] 
is a particular case of thé indicated solution. In reference [118] a solution of this problem with an invariant relation that is 
linear with respect to w, and «v, is given. This solution is a generalizaton of a number of known solutions of the indicated 
problem, found earlie¢ hy Bobylev arid Steklov [21], and Kliarlamova/Zabelina [43. 80]. As was determined by 
Mozaievskaya [66], the solution with a linear invariant relation that was found by Kharlamov and Kharlamova in [1 18] is the 
only solution of this kind. 


A review of studies of the problem being considered in the presence of nonholonomic coupling is given in references [59 and 
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K-factor drift rates in supended gyroscopes 
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Navigation ev Diisseldorf 
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‘Stellar inertial navigation 
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pp:106-114- 
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Applied Optics 20 No. 24 (1981) pp.4313-4318 


- The dynamically tuned free rotor gyro 
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The Cambridge Mathematical Journal 1 No. 1 (1837) p.42 
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system) Symposium Kreiseltechnik 31 March — 1 April 1976 in Braunschweig pp.305- 
328. Deutsche Gesellschaft ftir Ortung und Navigation ev Diisseldorf 


Mathematische Werke Basel (1932) 

Vorlesungen tiber die Zahlentheorie der Quaternionen Berlin (1919) 

Vorlesungen tiber allgémeine Funktionentheorie und elliptische Funktionen Berlin 
(1922) 
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-Dynamics of Rotors, Ed. Niordson, FL, Internat. Union of Theoretical & Applied 
-Mechanics, Springer-Verlag 1975, pp.182-205 
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auiour d’un point fixe 
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fi. Sur un théoréme de M. Poincaré relativement au mouvement d'un solide pesant 
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Gyroscopic stabilization of space vehicles 
AIAA Journal 1 No. 7 (1963) pp.1694-1696 


Scale factor non-linearity of a body dither laser gyro 
Proceedings of the IEEE-1978 National Aerospace and Electronics Conferente 
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Applied Mathematics and Mechanics 23 (1959) pp.572-577 
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Relative equilibriwn of a physical pendulum with a movable point of support 


“(English translation of the title of a work in Russian) Prikladnaya Matematika i 


Mekhanika 20 (1956) p.297 


On the theory of the gyrohorizon compass 
(English translation of the title of a work in Russian) ibid. 20 (1956) pp.487-499 


On the equations of the problem of the deiermination of the position of a ioving 
object by means of gyroscopes and accelerometers 


‘(English translation of the title of a work in Russian) ibid. 21 (1957) pp.725-739 
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(English translation of the title of a work in Russian) Prikladnaya Matematika i 
Mekhanika 21 (1957) pp.3- It 
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(English translation of the title of a work in Russian) ibid, 21 (1957) pp.175-183 
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TIL/RPN 5/26 March 1959) 


On the autonomous determination of the position of a moving object by means ofa 
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Applied Mathematics and Mechanics 23 (1959) pp.75-§2 


On the equations of the precessional theory of a gyroscope in the form of equations 
of motion of the pole in the phase plane 

ibid. 23 (1959) pp.1153-1163 
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Moscow 1963 translated by Barouch into English. 1965, London Israel Program 
for Scientific Translations, NASA.TT.F286 TT45-501 12, Jerusalem 1965 


Mechanics of gyroscopic systems 


Determining position of a moving object by gyros and accelerometers 


Behaviour of directional gyro on a rolling base 
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“is entitled Geometry of Kinematics of Gyroscopic Systems 


Azimith mismatch of two cardan systems 
Mechanics of Solids 1 No:3 (1966) pp.1-4 


One made of steady-state oscillation of a heavy rigid body 
(Physical pendulum one fixed point) Mechanics of Solids 20 No. 2 (1985) pp.1-16 
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Moscow University Mechanics Bulletin 40 No.3 (1985) pp.37-42 


se 
we 





a 


we aktdiied date Matted ' Gada s Uke JVG wok’ at ab vibe onan bt, 


wet tina tna y att 























1 A 
- 1 
f 64 
vt acs ny gle aaa ately 





Jacobi, M.H. 


Jacobs, J.A. 


Jacobs, SF. ct al 
(editors) 


Jacot, A.D. 
Liska, DJ. 


James, B. 


Janne, H. 


Jansenns, F. 


Jansani, B. (Ed) 
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ibid: 17 (1 837) p68: 
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ibid. 24 (1842)p.5: 
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Académie des Sciences: Comptes rendus hedbomadairés dés séances, Paris. 29 
(1849) p.97-, Also Jouinal Mathématiques pures ét appliquécs, Joseph Liouville 
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ix. Nova methodus aequationes differentiales partiales primi ordinis inter numerum 
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-Mathematik, CRELLE; 60 (1862) pp.1-181 
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Gesammelte Werke Il, pp.477-492 Berlin, 1851-1891 
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Gesammelte Werke II, pp.493-510 Berlin 18 °1-1891 
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Potsdam 1835, See Annals of Eleczicity, Magnetism & Chemistry 7 (1841) pp.323- 
328, 337-344, 401-148; 8 (1842) pp.66-74, 168-173. See Taylor 


Note on the behaviour of a certain symmetrical top 
American Joumal of Physics 20 (1952) p.517 


Physics of Optical Ring Gyros 
Proceedings of the International Society for Optical Engineering $.P.LE. 487 (1984) 
Fp.137 


Control moment gyros in attitude control 
Journal of Spacecraft & Rockets 3 No. 9 (1966) pp.1313-1320 


Why not try a boomerang? 
Aeromodeller, 1971; January, pp.39-41 


Quelqueés remarques sur fe principe de la tendance des retations au parallelisme enoncé 
en 1852 par Léon Foucault 
AnnaleSde la Société Scientifique de Bruxelles 35 Part 2 (1911) pp.151-169 
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A treatise on the theory of friction —__ 
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Chinese Physics 2 No. 4 (1982) pp.1019-1026 
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Johnson; D.A. -Effect of Nutation Dampers on thie Attitude Stability of n-Body Symmetrical Spacecraft 
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Johnson; V.E. i Gyroscopic stability. 
1913 In Model engincer and electrician, v.29, pp.586-587 Simple explanation of : 
conditions of and reasons for gyro: "tic stability 


ii. Novel electric gyroscope and motor 
1910 In Model engineer and electrician. v.23, pp.470-472 Hlustrated description = 
and details of small electrically driven experimental gyroscope 
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iii, The gyroscope; an experimental study, from spinning top to monorail 
1911,Spon. The same. 1909. In Model engineer and electrician. 21. pp.364-366, 
395-397, 490-494, 543, 593-594, 617-618. Series of experiments illustrating 
principles of the gyroscope and application to the monorail car. 
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iv. Small gyroscopic mone railways; how to construct and use them 
1913 In Model engineer and electrician, 29, pp.273-279, 297-301. Mlustrated 
with details of construction 


Johnson, W.R. Description of an apparatus, called the Rotascope for exhibiting several phenomena, and 
illustrating certain laws of retary motion 
Journal of the Franklin Institute 8 2nd Series (1831) pp.36 1-366, (onc plate) 
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Johnston, .V. High Speed data handling for laser gyre systems : 
Symposium iiber Kreiseltechnik in Stuttgart 28-29 Sept 1977 pp.7.0-7.39 3 

Johnston, W.D, Advances in floated gyro design : 

Toda, NF. Sperry Engineering Review 13 (1960) No.2 pp.19-25 5 

Jones, A.C. Bundesrepublic Deutschland Offenlegungsschrift DT 2341245 (1975) = 

Jones, E. Analysis of noise and bias in the fibre optic gyroscope = 
First International Conference on optical fibre sensors IEE London (1983) pp.138- es 
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de son application a un horizon aniificiel 
Revue Maritime et Coloniale Paris 91 (1886) p.433 


ii, Sur quelques essais faitsdiam- —_ .< le gyroscope-collimateur de Fleuriais 
Académic des Sciences, Comptes rendus hebdomadaires des séances, Paris 104 
(1887) p.1039 
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| Joos, D.K. i. Fehlermodell eines INS fir die integrierte Navigation durch Ausgleich nach der 
Methode der kleinsien Quadrate 
(Error model of an INS for integrated navigation according to the method of least 
s.uares fiting) Symposium iiber Kreiseltechnik 31 March — 1 April 1976 in 

3 Braunschweig pp.225-250 Deutsche Gesellschaft fiir Orung und Navigation ev 
Dusseldorf 
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ii. Comparison of Typical Gsro-errors for strapdown applications 
Symposium tiber Kreiseltéchnik in Stuttgart 28-29 Sept 1977 pp.2.0 to pp.2.23 
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IDENDUM_AND ERRATA (to Parts I and II) 
PartI.P.47, Under 13.35 Cryogenic Gyroscopes insert European Patent Specification 0297059 
PartI.P112, For 2585**6 read 2585886 (bottom right hand column) 
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